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TnR  thirtieth  year  of  the  Institatc  has  bmo  oue  at  ndi  oniforin  aud 
qniot  prvsperily  tital  it  IcuTes  very  liUk  mub-hal  fur  Ihc  Coanfiil  to 
commcnl  upoii. 

Thvn  nni  no  HburUomit^  of  inoonio  to  glo«e  omr,  no  gnut  oxooptloattl 
H)camno»  to  explain,  btit  tiiinplj  a  pruj^rca  to  rpjxtrt.  and  that  too  not 
of  an  DxooptioDal  or  inUrrmUtcnt  divactor,  hot  one  of  a  porroMenl  utd 
anlitl  naton,  sbowing  tlwl  the  Institnte  n  becoming  move  and  non  wctircd 
agaiiuL  the  Uuutnstiouii  uf  the  (imda  derircd  fV»ni  Bub6cri|Mioni. 

There  it  no  donbt  that  the  [i»tiltitt:  haa  felt  O'lwdcmbly  l)iu  vvrj 
great  dcpRtwioii  tJiat  luu  «xistt.-d  in  tho  lmiO  tnulc  <luriii(i;  Oif  liwt  few 
jtan,  and  that  its  prof^raw  has  not  Imn  t-qiud  to  thai  uf  iotnv  fi>niier 
j«an:  bat  it  is  bojted  that  it«  ]>rcficnt  iiidit-ntiun  of  incTea««l  pi'cMpcrity 
nu/  prove  the  forerunner  of  incrcaxud  lurtitity  in  tiiiiiiii);  geiwrellv,  and 
foreabadow  more  rapid  and  EiilMantial  HncoMstii  in  ihc  fnturc,  itiniiUr  Ui 
UuMe  ffltk-h  CMisciI  tli«  Inslltnto  t<>  mow  onwards  with  leiips  and  hotinds, 
■ad  more  than  donl>la  it«  nioniben  a  f«w  yvtat  ago. 

Tbcre  bave  been  inanjr  ralnnblc  Hddittons  to  the  Ubraiy,  and 
eschanRCfl  hare  been  dTcctcd  nith  a  rrreat  nntnbcr  of  Foreign  Socic-tivti  to 
■uch  an  extent  that  probably  few  liibrariua  ottt  uf  liondnn  are  in  |>uNM'8»iun 
of  such  viiluai>le  information  rcaiwctlng  tli«  prufcrcw  of  Mining  Sciunn  iu 
all  oonntrice,  and  tbii  hiw  vnahlvd  thu  Cunncil  to  pnhlieh  citracta  and 
tnndalions  from  siicb  lorvign  papers  as  Keiitc<t  to  detcne  particnlar 
attention,  which  n'ill  very  matorijill)- add  (otbu  intercstof  IheTranBactions. 
In  this  tlw  C'oiinHl  baa  l>een  iiAHiate<l  by  Profcasor  Iri>huQr,  wlio  has  dt-rolod 
much  iJme  and  atletiliou  to  thJH  dupartmcnt. 

Tho  puperB  road  before  the  IiiBlitotc  huvc  Iiucd  exoecwlingiy  interestinp^. 
The  diffiimity,  not  to  say  the  impopwibiliiy,  of  gcDtlemvn  with  but  an 
iroperfoct  knowMge  of  onr  langnago  Itting  alilv  to  study  atiflincntly  iu  a 
few  wotks  so  complicated  n  matter  as  tlio  extmetiun  of  coal,  so  as  to  be 
able  to  vrite  a  report  that  should  not  contain  many  iiiaccurnvicM,  has  hrcn 
fnlly  dcmonnlrated  in  n  very  able  reriew  by  Mr.  A.  L.  Sicarenson  of  the 
Beport  of  MMan.  Pcniulct  and  A^iiillon. 

Underground  lenipcnitnrc hnx  reccitcd  Kpcciul  attention Mim  rrofeaaor 
I^lxKir,  and  that  gentleman  halt  oontnbntcd  a  very  able  report  aa  to  unr 
prMpnt  informatinn  on  that  important  subject. 


(Till) 


PrDr«awr  Mvrivale  hM  contributed  a  puper  tnbiilntiDi;  thv  exploHioiii 
that  have  takeu  place  in  thi:  Anthracite  Oual  Mtnos  of  PcuiitiylvHiiui. 

Among  the  Owlogical  and  UininK  papers  ta  on*  contribnlod   fay 
Mr  Cltarioi  Parkin  "On  Jet  Mining,"  which  ouniaina  most  valuabla  andj 
intemitins  inr'innatinD  on  a  subject  that  bad  nut  previously  been  treated 
of  in  the  TiuiiNKtioiu, 

Mr.  Gilpin  lias cuntribiiU.-<]  ■  voij  vnlunblc  pupor  "On  (tie  <>old  Fields 
of  Kora  Huotia,"  anil  Mr.  Mclly  one  "On  the  AnthradU)  Coal  of  Sonth 
Wales;"  boili  of  nbicfa  add  ooosiderably  u>  the  THlne  of  the  TratutacLionii  as 
vorks  of  refeniKW. 

>rr.  Kendall  lias  also  writMn  anotticr  of  hin  <-Arpfii1ly  jirepared  md 
bi-atKil'ulljr  illiwtntcd  Oevloi^ical  pKpm  "On  the  Hninatile  Dcpoiita  of 
Fanieei." 

Tl»e  more  mwhanical  portion  of  the  minors'  profi-ssion  h:iis  Ix-cn  ireftlod 
by  Sir.  T.  H.  Candler  in  a  paper  "On  a  Mcchod  of  Siir\-eying  with 
the  Looae  Needle  among  RjiiU  and  oilier  FerrDcinoui  Snbatanocs;"  bjr 
Mr.  Bird  in  a  {'"per  "On  Non-<:ouductfng  Coverings  for  BtcniD  Pijxst" 
and  by  Mr.  tlowlkcr  wlio  hw  «(>niribut«d  a  description  of  an  ingcniotig 
■daptattiMi  of  iliv  Onibal  Fiui,  uticn^y  bo  oonsidcn  tlu  cffldeticy  of  tbt\ 
origimtl  Inu  bwiu  attained,  whilst  its  sist  baa  bc«D  considerably  rvduc«d. 

The  Mfvty  of  min«s  baa  not  been  overlooked,  and  a  very  excell<tnil 
g«ttioR  of  Mr.  Rubvrt  St«v«iuoB*s  to  uk  salt  as  a  means  of  ke«pb 
down  and  rondcfing  harmlnn  the  dniit  in  minc»,  gnve  rise  to  an  int«mtiDg 
and  ioitroctive  diwuwiion.  TUv  .^vrcnHary  also  'uklcd  a  dcacrijriioD  of  the 
neiUM apparatus,  whidi,  in  the  hniMlsof  Mr.  CorbcttflndhisabltaMirtaota 
rendered  sach  valuable  servin-  at  HcuhHin  in  enabling  the  men  lo  explore 
ihe  mino  when  Gllwl  wiib  noiious  gaws. 

TIm  nwrnbors  aUo  urv  much  it»debted  to  tbe  President,  Mr.  0.  B. 
Fonter,  (iir  hia  wrj  eiiM-llcnl  Address,  which  contains  a  general  ttnmnuuj 
of  all  tlw  inodeni  i^lp^fVL1oenlH  in  mining  to  (lie  proaent  time,  and  mndi 
otfaer  valuable  infonnation. 

There  1ms  been   no  fXcurston   tu  distant  yiiux»  ih'w  ytwr,  but  Mr, 
Bewick  kindly  invited  the  innnliera  to  iDs|it«t  tbe  Longlef  Itantiiy  Leadl 
Mince,  when  ihv  whole  proveas  of  extraritng  lend  and  rendering  it  lit  fori 
Mie  was  inspected  by  alMKit  lo  gciillDuien,  nnd  a  tiv«t  ii)lrn.ii(ing  andj 
MiJoTaUa  day  wan  s|>eiiU 

The  membeni  liavc  litign  inuM  cuurtuouly  lnvit«il  by  the  Anwrlo 
InstitiM  of  Mining  F^iginerra  to  viail  the  mining  nigious  about  Colorwdot 
hut,  owing  to  tho  short  time  allowed  tor  prepantion,  only  «  few  gentle- 
men have  been  nbtr  lo  acrapl  lhi>  inritalinn. 


^iinuct  ^c^ort. 


Tar.  Finance  Cotnmiltee  bare  b>  report  (hat  tlw  Fiiuoce*  of  tlie  Inatitotc 
ere  in  H  nUnGutw;  oonilittoD. 

Tbo  higbctt  tDootiH  over  rcnlitied  prorioun  to  Uie  prvacnl  j-cur  ww  in 
187«-18;7,  when  it  atood  at  £s,|i}8  I611.  40. 

It  ROW  Ktanik  at  £2,176  Os.  lOd.,  and,  thcrcfon>,  finjiadallj*  tliiji  hu 
lieeD  the  motl  tooocnfiil  jtM  cif  iho  InRtilulc. 

The  inoomc  fjr  (ho  paiit  year  Rhowti  aa  incmwc  over  that  or  tlio  |>ns 
oodinsyearofjeiSS  6a.  lOd. 

This  iiicreaM  ia  oompoecd  of  the  fotloiring  itccns  1 — £107  it.,  the 
amount  of  a  Ibird  half-^corlj  dividend,  which  has  beeo  ao()uirc'd  Dirongh 
the  Instilnto  and  Cool  Trade  Clinmben  Company,  LtiniCod,  pnyiog  their 
dividends  haif-fcnrlj  instead  of  jenrl/,  uid  triiioh  i»,  vrcoune,  on  excep- 
tional fsfmenl  wlitcb  will  not  nconr  agntn.  Then  ha*  alfri  been  a  new 
source  of  inoonie  derived  from  the  invcatment  of  £],uOO  with  tlie  River 
Tjoc  CommisiioncrB,  and  as  oolf  six  montha*  interest  has  l>con  rccdved 
tfaia  year,  amuaiiling  to  jL'ld  lis.  fid.,  this  amount  wiM  be  doubled  in 
nitnre.  Tlie  amotnit  derived  fVotn  the  tale  of  Trnnanutioiw  is  £85  9%.  2d. 
in  excea  of  Inst  year,  nnd  there  hns  iil*9  been  an  increnao  of  £5  ISb.  in 
snndrj  matters  connected  with  itie  letting  of  njoms.  Prom  these 
additions  to  the  income,  however,  a  diminution  of  £8t  6s.  in  momben' 
sabMriptioiw  liaa  to  be  deducted,  making  the  net  iiicrenw  £183  6a.  lOd. 
as  etatvd. 

There  has  been  a  fulling  off  of  4 1  mcnibcn!,  whtL-h  may  be  considered 
dne  to  two  cansosi  firetly,  n  depression  of  trade,  and,  secontlly,  the  rigorous 
carrying  out  of  the  inslructiuns  of  tbo  Council  to  strike  off  tlie  List  of 
Members  all  whoee  arrears  bare  exceeded  a  certain  point  deRncd  by  tbo 
Rales.  Ttiis  step  has  also  reduced  the  amount  of  arrears  fmni  £569  38. 
Co  £498  10s.,  bein^  u  decreiuc  of  £75  12e.  A  farther  decrease  in  the 
DUnbor  of  membcn  will  no  duubt  bo  shown  next  year,  since  the  minnta 
of  the  Council  was  passed  after  the  present  list  of  members  was  innde  up, 
but  this  docs  Rot  in  any  way  aff'ect  the  position  of  the  Institute,  as 
those  members  on  the  list  wlio  do  ii'>t  piiy  arc  obviously  a  source  of  tteak- 
nea  rather  thun  of  slrcngth. 


The  expeuditure,  iilthuugli  mure  Ihau  that  of  last  year,  haa  beeu 
£483  16h.  8d.  I<»a  thou  the  income. 

The  increase  id  the  cx]«n<litiire  is  owing  to  the  payment  of  £275 
10s.  2d.  more  for  the  printing  of  the  Transactions  than  was  paid  in  the 
preceding  year,  due  to  the  publication  of  the  Report  on  Ventilators,  and 
to  an  increased  nDmbcr  uf  illustrations. 

The  resuU  of  the  year's  work  allows  that  there  has  been  invested  a 
earn  of  £1,000,  and  that  there  is  in  the  bank,  after  deducting  the  balance 
due  to  the  Treasaror,  £503  19a.  7d.  T!io  bank  balance  at  the  com- 
mencement of  the  year  was  £1,019  3s,  4d.  (after  deducting  the  balance 
dae  to  the  Treasurer  of  £10  I  Ob.  6d.),  thua  showing  a  net  increase  to  the 
funds  of  the  Institute  of  £483  I6s.  3d. 

WM.  COCHRANE. 

G.  B.  FORSTER. 


ADVERTISEMENT. 

The  InstitDte  ia  not,  as  a  body,  reaponaible  for  the  facta  and  opinionB 
advanced  in  the  Papers  read,  atid  in  the  Abstracts  of  the  Conversations 
vhich  oocmred  at  the  Meetings  during  the  Session. 


(xfi) 


Db. 


THE  TREASURER  IN  ACCOUNT 


To  ecu  Origiiml  Meinben,  aa  per  Liat  I881-S2. 
10  of  which  kre  Life  Ucmben. 

681@£2  2i 


B.    d. 


1,247    8    0 


To    SS  Ordiiury  Uemben,  v>  per  List  lSSl-8t. 
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AaJited  and  Ccrtidul. 

JOHN  <).  IIENSOK  k  CO. 

Niwcaatir  iipon-Tjnr,  ('B*iiTBi«i>  ArrorxTaMn. 

8rd  AuiruKt.  IfWi. 


£t,14S    S    0 


(liit) 

WITH  SUBSCKIPTIONS,  1881-82. 


Ck. 


Bj  614  Original  Mnnben  ptiid 


Do. 
Do. 
Do. 
Do. 
Do. 


□Dpaid     ... 
dead,  aDjaid 
retigned,  nnpaid 
goat,  no  mddrea 
(track  off 


Bj  67 
Bj  6 
Bj  * 
Bj  6 
Bj_7 

6H 

B;    18  Ordinuj  Hemben  paid 

Bj      1  Do. 

Bj      2  Do.  aniaid     ... 

Bj  64  AMoci&te  H«nb«n  paid 

Bj  8  Dd.  Dopud    ... 

Bj  1  Do.  dead,  unpaid 

Bj  2  Do.  itTDck  of 

"76 

Bj    S7  Stndentipaid  ... 


PUD. 
<         B. 

1.079    8 


8j    13 
Bj      1 

Do. 
Do. 

□npaid           

dead              

Bj      6 
Bj      S 

Do. 
Do. 

gone,  no  addreaa      

■truck  off      ...         

Bj      8 

Do. 

reaigned        

122 

^  — 

Do. 

paid  as  au  Aieociata 

Bj    is 

JaburiluDg  CoUieriu  paid 

Bj      S  New  Ordioarj  Memben  paid 
Bj      1                     Do.              nnpaid 

4 

Bj      8  New  Auociata  Hemben  pud 
Bj      2                        Do.                onpaud 

10 

»T_1 
Bj      6 
Bj* 

9 

Do.                Life  Member 

few  Stodenti  paid 

Do.            nnpaid 

Bj  Memben*  Airean 

Bj  Stadenta'        do 

66  14    0 
2    S    0 


184    8    0 


101  17    0 


2    8    0 

66    S    0 

9    e    0 


18  16    0 


VKPAIS. 
£         1,     d. 


119  14 

12  12 

8    8 

12  IB 

14  14 


la  18 
1  1 
fi  6 
8    8 

8   a 


8    6    0 


16  16  0 
2  2  0 
4    4    0 


a    B    0 


4    4    0 


20    0 

0 

6    6 

0 

4    4 

0 

1,493    a 
141  16 

0 
0 

285    4 
236    6 

0 
0 

17  17 

0 

22    1 

0 

1,6&2  IS 

0 
1 

493  10 
1.6S2  15 

0 
0 

>2,146    6 

_0 

<rfv) 


TREASURER  IN  ACCOUNT  WITH  THK  NORTH  OF  EXr.LAND 

Da.  For  lit  Tetir  nuliif 


<    1. 

A.       H 

To  IU1sn<y  *t  IUnk«ni 

-. 

.H. 

1.020  IS  10        ^1 

To  Dindend  at  8  per  rent,  on  IM  Stuns  of  £20  euk  -  £1,080 

asi  12 

^1 

To  Itant  ef  C<llo(a  C'lui  BooDu.  loM  Bnmugb  Bate* 

•■. 

to  17 

8       H 

To  UUnrj  •ml  PtiitoMpliiml  Knclvtj,  iWaoo*  cf  Ubntritn**  Stluy 

«  10 

0       H 

To  Intcreit  en  Intoatinciit  i 

ritb  itii-n-  Tjriw  Comsiiinniiar* 

t  hniB  au  Original  UtmbtT)  .    £1.079 

8    0 

10  11 

^1 

Ti>  Snb«rlptl«a«  for  ISSl-A 

1.4»    fi 

1 

To              Do.            do. 

IM  Onbuar;  Hdmbtin 

Ut  14    0 

^1 

T»                Un.              d« 

1              do- 

2 

s  o 

^^^H 

Tto                Do.              do. 

frl  AnDoiate  Utintwn 

154 

8    0 

^^^1 

Td                Do.              da 

97  SludeDta 

101 

17    0 

^^H 

n                Da.              do. 

1      do.      jiald  a*  Ucmber 

1 

S    0 

^^^H 

HI*              Do.            do. 

3  N«ir  Ordlnar; 

Uembtn  ... 

9 

D    0 

^^^1 

To              Do.            do. 

8  X«w  AaBclato  Utnhm  .. . 

» la  0 

^^^H 

To              Do.            da. 

1  Ntnr  Lif«  Membtr 

BO 

0    0 

^H 

T»              Do.            do. 

S  KewStadrat* 

fi 

G    0 

■ 

To  Sobwribinff  ComeriM  i  - 

I.iSS 

1    0 

AiUuKtoii 

<9    H    0 

^H 

HMwdl  ,. 

.  . 

«    «    0 

^H 

Houon  ... 

10  10    0 

^^^1 

Lombloii 

10  10    0 

^^^H 

HotlkHoUoD     . 

10  10    0 

^^^H 

LoBdoMbny     ... 

6    «    0 

fl| 

■yhopt 

4    4    0 

ScrUU 

ISO 

Monih  H*ltai< 

1  . 

4    4    0 

flUdU 

S    S    0 

Throe  kke; 

3  a  0 

WcutDoulki 

4     4     0 

VThitworth 

ISO 

m 

a  0 

141  IS    0 

To  HMBbcri'  AiTMn 

lAU 

>    0 

To  fliBlMMa'     do. 

A.  B«d    . 

17  17    0 

IM  It    0 

1^1  u 

0 

■ 

To  M«  »(  PuUIboUoo^  t>«r 

130 

7    « 

Um  10  |«r  oMl.  Om 

imWom   . 

IS 

0  a 

117 

«  10 

To  M*  or  l^iMlMltDaM,  rM 

rfkenurj 

10  le  10 

imi  s 

U  18 

il 

To  Bolanta  Ana  TtmMirvr 

» 

8.S41     0 

(IVJ 


INSTITUTE  OF  MINING  AND  MECHANICAL  ENGINKEHS. 

A*g<ut,  1882.  Cb. 


B;  BaUnce  due  Treuarar       

Bj  Paid  A.  Reid,  PablUhing  Accoant 


BJ 

Do. 

CoTon  for  Parti  «nd  Stitohlny 

Bj 

Do. 

Bindiag-  uid  Sewing  Volamcs 

By 

Do. 

Poatage         

By 

Do. 

SUttonerj  and  Cireulan    . , . 

Bi 

Da 

Library         

Br 

Do. 

Borings        

By  other  Printing  and  Stationerj 

Bj  Secretarf's  Incidental  Eipenaea  and  Postage)    . . . 

Bj  Snodrj  Accounts     ...         

Bj  Travelling  Eipeiue*  and  Eipormc  or  Meeting  nt  Cleveland 

Bj  Secretarj*!  Salarj 

Bj  Assistant's    Do 

Bj  Beporter's     Do.      ...  ...         

Bj  Fajmcnts  on  Acconiit  of  Furnishing 

By  Rent 

By  Rat««  and  Taxes      

Bj  Kre  Insnnuice        

Bj  Water,  Coals,  and  Oas       

Bj  Bnbicription  to  the  Natural  Historj  tiocietj 

By  Books  for  Librarj  in  addiUoii  to  aioonnt  paid  A.  Reid. 

Bj  Awards  for  Paper* 

Bj  Invested  with  Rirer  Trne  CommiiriDners 

Bj  Balance  at  Banker* 


£ 

*, 

d. 

£     1. 
10  10 

d 
6 

U6  15 

2 

SO  16 

0 

35 

8 

2 

60  11 

3 

76 

8 

6 

69  17 

8 

46 

6 

9 

eS5    6 

6 

1   1 

7 

164    9 

9 

85    4 

B 

nd 

10   7 

G 

300    0 

0 

75    0 

0 

12  13 

0 

12  10 

0 

7S  10 

2 

IS    8 

7 

9    0 

8 

15    4 

S 

20    0 

0 

66    9 

6 

0 

0 

£8  10 

0 

...     1,000 

1,703    4 

1 

687  16 

0 

1  ma  iR 

n 

Ao^tcd  and  Certified, 

JOHN  BENSON  4  CO., 

CHABTIBRI)   ACrOrMTAHT*. 

Nawoartle-  apon-Tjna, 

Bid  Angnst,  1882. 


£8,241    0    1 


I^atrons. 


Hii  Once  the  DUKE  OF  NORTHUMBERLAND. 

BiiOncetfae  DUKE  OF  CLEVELAND. 

The  Moat  Noble  the  HARQUKSS  OF  LONDONDERRY. 

The  Right  Hanoonble  the  EARL  OF  LONSDALE. 

The  Right  Honounblo  the  EARL  OF  DURHAM. 

The  Right  Honourable  the  EARL  OR£Y. 

The  lUght  HonoanbU  the  EARL  OF  RAV'ENSWORTH. 

The  Right  Hononnble  the  LORD  WHARNCLIFPE. 

The  Bight  Reverend  the  LORD  BISHOP  OF  DURHAM. 

The  Verj  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 

WENTWORTH  B.  BEAUMONT,  Eaq.,  M.P. 


1 

■ 

^^^^^^^^^M 

■u 

tcnft-                ^^H 

^^^^^^^H 

OnVh 

^^1 

^^^^         Tlia  Right  BoBmnUa  UiB  BABL  OP  KAVEN'Hn-ORTH 

1BT7  ^^M 

^^^^            n'll.I.r.\U  AI.RXANDRIl.  l'N].lr»|>.-otororMi»t«.4)t>uV<>"'        .. 

ises^^H 

^^^^^        •  JAMFX  r.  RAKKIt.  F-.i) .  Iiuiwl.'t  .J  Mliiu^  W.ilvwlimipton     .  . 

ISSS 

IBM^^H 

^^^^K           JOXKI'II   IHCKIN'SON,  K*<|..  Imi^KCtoF  .i  MiiiM.  lUiicliutcr 

laas      ^H 

^^^^V           TIIUMAS  KV.vNS,  Kwi^  iMjwclcr  I'f  Minm,  I'nii'^'ltrfii,  UuffleU 

^^^H 

^                              it<»l.  l>«by            

tses^^H 

^^m               •  IIEXRV  1IA[.I..  r-Mf,  Iiu>pMtar<4  Hind.  Bainlult,  PrnwoH 

1871  ^^H 

^^M               •  ItALI'H  MOOKK.  K*r|,  InipwbTnf  Mltkg«,rgln»g»ir            

IBM       ^M 

^^B                   CIIAlll.K.'^  MOKTON.  Kt<|,.  Th«  UnXfr.  Ml.  ftuiV*.  Hc.alb)iOTt      ... 

ISEt         ^1 

^^M               •  TilOUAK  K.  WALES,  Ktt|..lii>pcc(<^  of  lll>H»,S»u»M 

1866 

isee      ^M 

^^^B       •  VHKSK  N.fV'AUirKLUKoi..lii<|>wlaof  lltiiw,Watli«ni-DMnM 

^H 

^^^^^^B                       nRM'  tMlxvliaiu 

18U 

i8es      ^H 

^^^^        *  JAURS  WILLI.').  tUq..  iMpMtor  i<t  Miiin,  II,  PMtUnd  T<m«<^ 

^H 

^^^K^^                        NVii(4iilp-<-ii-Tttiit                                   ...                    

1897 

^1 

^^^K           TtlOMAH  WVMNK.  K-t^  liu>t<Nt<-r  of  »iiu«.  Uannr  Quuw.anoMll, 

^H 

^^^H                      Hutr-nl                                                               

186a      ^1 

^^^H           WAHtNcroN-  VI.  .'<M\Tlt.  »:«)..  SB.  Jcniiyii  Stmt,  LonttuD       ... 

ue»      ^M 

^^^^V           Till  Vkiit  HUT.  Dk.  LaKK.  IKMof  DurlwMi         ..,          

isn  ^^H 

^^m              ■  Pao*.  W.  ».  A1.[)IS.  U.A..  PKn^pol  cif  dw  i^ul.  <.r  llijm.  8u..  N'autla 

ISTS'^^H 

^H                ■      „      U.  8.  ilKAllY.  M.t>..  P.L.S.                   do.                 do.      ... 

1S76^^H 

^^M               •      •      A.  R  HKU.'it'llKI..  H.A.  P.iLAJI^        do.                 do.       ... 

IKTS        ^H 

^^^^        •              a.  A.  LEItUUK,  M.A..  >'.0.8.                do.                  do.       ... 

1B73 

1879         ^1 

^^^^H           H.  DE  BOUKKt'lLLB,  CoMitundBiiTibla  Uclon  d'ttontipur,  Cnn- 

^H 

^^^^^^H                      •ri1t«r  dVdil.  I>i*p>cUur  ttfiuinl  iln  Utiim,  Pari*        

1663         ^M 

^^^^H          Dl  n.  VOX  UKL'IIKN,  Betglutairtinaini.  Uil(«T.ctc..  lloia.am.llhiiw. 

^H 

^^^^^H                    PmiM        

»u      ^1 

^^^H           H.  THKOI'IIILK  ODIBAL.  School  of  Mlnow  H«m,  Htlgluiii       ... 

urn      ^1 

^^^^B          M.  E.  VUILLEMIN.  Mlii«d'Aiiitk«(!fiml),  rnoM         

un      ^1 

^^H                                Si&  Snnbtn- 

^^^^B 

0^14 

UM.                 ^^M 

^^^H          C.  W.  BARTnOLOMBW.  E«,..  BUkMiaj  llkll.  RMr  TxtcmUv    ... 

im      ^1 

^^^H         DAVID    ULIi.Ntii.  Ek|..  C.E.,  OTdwdaU  Uuik    Hoilding^  Itank 

^H 

^^^H                   MtwI.  CwUtI*       

1077          ^M 

^^^V          B.  n.  4<0XK.  R-|,  nriflnn.  JnUo.  P.O..  IflMnw  0*..  TMhii.,  VA  ... 

uat 

1S74         ^H 

^H                 JAMRH  8.  DIXON,  K«|..  i;u,lloi->HlMot.ahviNr 

um 

IIWO        ^H 

^H                   mtXKHT  IIAdttR.  b,.,<wilc  Djb.  WwArid 

I97S 

ltl79  ^^H 

^^1                  (I.e.  llKWnXK>.|.('.«lirilll(MhColliw7.niNr  BriOol 

1S71 

18T»  ^^H 

^H                 HK.NIiV  l.Al-OIETI-:.  K^..  M,>:..Ba,RMlto7>kllf«M4i     . 

1«T    ^^M 

^H                 KATIUN    UII.LKK.   K.),   K.irliwlMllM  CUtlarloi,   Kxt    lodbui 

^H 

^^H                              lUlloii.  (tFinl  l^iiu.  Ikoffd                    ,, 

iB7a        ^1 

^H                   H.  J.  HOHTO.V.  B..|..  t.  tb7«l  fWemt,  tlonlnnroKh         

i8se 

1»«1        ^1 

^H                   EUDOLI'lI    NAWIK,    Kontst    U**vwMk«     t>lnK«or,    UniUwUwl. 

^H 

^H                              Ffokibrtlcktm             

itm 

1880           ^1 

^^1                  W.  A.  l^>TTl:)t.  Km,,  Cr^mUnttun  noONv  S«fttwniWrhBd 

lau 

1874          ^1 

^H                   L  <;Lt»'»XIKt>  KMI  ni.  K-v-  PMkfkJd.  »>f>>b».  llBMlu.rf«r       ... 

1874           ^1 

^^1                   r.  U.  WARD.  Km,..  M>iM|F«r.  KnMllw  C«Uin;.  tbnic^  CmI  Dn, 

^^^^^                     Lballfd.  »>n4i.  Hul  iBJUn  HiOtur*;.  Ik'>i«*l.  Indk 

^M 

J 

OFFICERS,    1882-83. 


OltOBOK  BAKEK  l^\)HK'ruiC,  K.,..  U-U  Baekwonb  IIoum.  N«t>«MU»sn.1>c. 

{lirt-IJTrstdtnts. 

WU.  ARMSTKUNO.  ISm..  K-,,  I'-U-   ll<.ui«  CliMte-licStMil. 
CCTHHKKT  KKKKLKV.  IU|..  M-rW  II!ll.(la(«lHii*4. 
T.  J.  BEWICK.  K^..  IU,><1<>ii  Unipi.  N.irUximU-rUuJ. 
JOHN  1>A<I(.ISII.  K.^..  Mkna*i>.  S.«ib  MlOtMi. 
THUMAii  ilorOLAS.  »:.|..  Wcl  I^.Jip'.  Ouok,  l>arli»fM>. 
A.  L.  t«riaVti.NSON  U«|.,  l>urUi». 

(CouiuU. 

T.  W.  BBNSU.V.  ^i-} .  II.  N<«KAtu  Mnd.  Now«Mllt-on-T>iu. 

It.  F.  ilOTD,  En-  Uter  Uuuh.  Fnioe  lloUMk 

WM .  IK>VU.  E»|..  71.  Jcnuaod  Jtiad.  Xeaetalk. 

WM.  COCHKANK.  K^..  Un>i>ic<^  Mrcvt  WmI,  X'va^Mttc-oD-l^e. 

W.  R.  CULE.  brfii..  UnxnnllEld.  Jvoui^iil.  Ni-wcnttlcdn-Tjnic. 

V.  W.  COKllCTT,  Km\..  fkilioii  Mter,  Fmcc  Ilou«* 

8.  C.  CKOXB,  K«|..  KllllngwartU  Hall,  KonMlL-ui-iyue. 

&  FOiUTKR.  E»j^  »auUi  UHlm.  Vtncn  llooto. 

W.  QRBKN,  Jul.  Bkj..  Thm-ncll]'  Haiue,  Unit  Qna. 

W.  U.  nKULKV.  £»]..  MtdonuL-y.  NcoaudiMm-Tjrno. 

TUOli.  UKITKI.I..  K«|..  IaIIuIiI  IIouiv.  Cbviiter-k-Slrvtt. 

Psoy.  ().  A.  LKW^trit.  M.A^  F.HJi..  t'ollnrr or  Ilijrinil  Soiuiux,  KovcMUc-on-iyn*. 

JUU.f  MAltLKV.  EBi..'ni<iruHuld,  IKuliiigWu. 

QSO.  MAV.  £»!..  Uwton  tkUkty  UDiOM.  iyi>B  !>»«>».  ><a<iUi  Sbicld*. 

A.  M.  POTTKII,  K<4n  Shin  Moor  CotUcrj,  NcwtMtle-oii -l^iio. 

W.  A.  POTTKIt.  Kj^^  Cnnullngtun  ilnoM.  Xortliuubvrlalid. 

J.  U.  WKKKS.  >:>i.j,  HodUoKl-K  CoUiurla*.  Uollligcum. 

JAJISS  WIL.UH.  £»|..  It.  I'ortlaiid  Timcu.  .\ii<icMtlc-ai>.1>nc. 

fSta  Vr.  U.  AKM^KUNU,  C.U.,  LL.1>..  P.K^.  Jatiuond,^ 

lfeircwllc-uD-T)[UC.  i 

E.  F.  DOVI).  E»)..  U.»r  IIoiiw,  Fcntw  llniuiM.  / 

SiK  OIXlltUK  KLLIOT.  Uart..  M.P..  UuughUai  lUll,  Foncu  (        Puii 

UoUM*.  f  I'roildcnU. 

Sa-»ffiai«  \Q.C.  ORGiUIWELL,  K.q,.  F.U.S..  I-IIbi  Tree  l.»Vc,  UiitBcU.  \ 

l)*rlnr.  1 

LINDSAV  WOOD,  Kati..  SuuthiU.  Chc*lor-l«-Slnvt.  ' 

J.&.SIMI>S(J!{,  K*.!-,  il«lgi-a«ld  IIouw.  Ulajika-oii-Tjiio:  BstlrSuK  Vice- 
I'lcnidcDt. 

Stfrrt-.uji  UU&  frr-iflnrtr. 

TUKO.  WOUU  UUNM.Vli,  N(ivUlcUaU.N«»catUa-ou.T]ii« 


^      gist  of  ^embers. 

■ 

^^^^^^^^^^^^ 

^H 

^^^^^^^^^^V       ©rigiunl  ^cmbtrs. 

^ 

^^^^^^^^^^^^^^^^                     HxkHintnLltilKBliM. 

■ 

^^^T 

ii>fTir>                        1 

^^H               1  Alt^Kf.  0,  F.  Ouilil  Hall  Cbiiinlvn.  (.iinUlt 

Dec.    6.1878                   ' 

^^^B               S  Adawh.  W..  t^inbriitp  IIiuh!,  tSirk  PUctvUtntiff 

last 

^^^1               3  kDKtoo^.  IlistKL.  Kiigiimrinif  Wnrk*.  Itakiiil!cld.  new  Umirliiuhii 

-  A.i|t.   7.  IWft  ^^^ 

^^M               4  Airm?'.  llMKT.  Falkirk.  N.H.                                         

3.  IMS  ^^^1 

^^^1               5  Al,l.l*i>l,  T.,  Itplmoiil  Miiitn.  liuitbm*                             .... 

I.IMB^^^I 

^^^1               A  AaliEiitoii,  <*.  W.,  Ck«4tiii  H''Utv,  Hsrrnipita 

Aug.  SI,  18SS  ^^H 

^^^1               ?  AxiiBKfO.  William.  Hainluin  Cdlicry.  Vvnet  Houmm 

Anff.  21.  1803         ^H 

^^^1               B  AXMiira,  Ilriiii.  h'ulluii  Park.  PcUmi,  KnTlKnmWrUnd 

(M.     K.llt7S          ^H 

^^H               9  Arri.(iiT.  <'.  K,.  Cliiuir«  Cron  Clunibvn,  llvko  Kt.,  Adclplil.  Luiutoi 

1  Aii|r.    I.  IMl           ^M 

^^^1               10  AxCHNtl,  T„  ItiilivtiRi  KiiKiiie  Wurki,  Itklnliml                          

Jnlj    8.1871            T 

^^1            11  ANHoiioiiti.  MiN  W.  <i^  ('.a.  LL.U,  K.li.(4..  Jmoioiu).  NewMctto 

^^H                           ntnM'fyne                         (]* \rt  VkKttaixt.  3l*mimif  Coaatil)  ^^J    XiSBt 

^^1             IS  AnMCTMifo.  Wit..  IWan  Houuft  CbMlvr-lv-Ktrvrl  (VicB'pBlalUSl'T)  Aug.  11, 18SS 

^^^B              IX  AKMaTN'>Kti.  W.,  Junior.  WlngBlc,  Cn.  Dniluini           

Xviii  7. 1«7                  J 

^^^P              li  AuturBoxo.  W.  1,..  KiHIIvlinwk  C'>Uli>ry,  TaniinHtti  ... 

.  M>r.   3.  tS«i         ^m 

^^^H              16  AaiMi'M.  IUTii>,  it.K..  ArvriiiKlini,  nou  ManchMtor 

Aug.    4.1877           ^H 

^^H              lA  AanWDiTM.  JjiMCf.  UafitKrltr  liMimj,  Wnt  lUlUni.  Itnbf 

.  fcti.    6.1876          ^H 

^^^M              17  Afltiroam,  Jomh,  HaBoitr  Clumbnx  King  -Stml,  MaimlmU*     . .. 

tin*-  S.  I87«         ^H 

^^1              IB  A*>jriTi«.  T.  Vt\  SralDu  OeLaTal  CoUictr.  NnrthumbcrUiid 

rrii.    t.  laST         ^M 

^^M              l»  ArKiN*o3<.  J.  a.  ItLdlrv  Mill.  StLck-flrid-on-Tyiw      

Mar.    0,10170          ^1 

^^H              so  ArKiNHOv,  W.  N,.  Miiiirliff*  lUIl.  t>urliani        

Jim*   0.  IMi           ^M 

^^H              21  AramT,  It.  l'..  H'imn  Cnal  A  InHi  Co.  liil,  SuikImIi,  iirar  WiK«ii 

r*b.     6. 1870          ^M 

^^H              n  Avvniii,  Jaiih,  (U«n«  (.Vial  Utu  OlHgoH 

KoY.    4,IS7e          ^1 

^^1              Si  AnrsuT.  H'm.,  HrjnhiiiaU  IVlllMiM  Cktrk.  Itnafami 

.Mar.    8.  1873          ^M 

^^H            M  HiiLM.  Uionai.  Martou  Ci>ai07.  Hnmlcffaiul 

r*k  a.i8n       ^M 

^^1            IK  lUit-M,  John,  WlnipU«ColltM7,  r>n;UU       

.  c*qit.  s.  isaB       ^M 

^^H              SO  n^tLs*,  T.,  6,  ('•;4lli<ir>a(d  TrTTmn%  JmmmI  Tvmotb  X«ireHU«      , 

.  oci.   7,  law       ^5 

^^1            S7  HiiLa*.  W..  WortMcltmi.  K'>(WUin  ... 

.  Aprtl  7, 197T               1 

^^^1              K  lUiLir,  Sutiiit,  tVrry  Ihrr.  Hlrminiiliaiii                 .u        „. 

.  Jon*   I,  ISW 

^^^1              10  Udir.  It.  Jlo^iLi\  X*«|a'rt,  UimiiiMiUiihin)              ...         ... 

Mar.    3.  Wa                 , 

^^H              30  lUinaaoiai,  K..  Nunner}  CoUwri  OOew.  SlvfllfU 

ittt.  a.i8a^^^H 

^^^^^_      SI  Uixci,  TvOMAa.  tiAi^  iMsr  MwAwttf 

AoR.   i,  10)7  ^^H 

H  lAMKJtr.  A.,  CkMnria  V^mmirj.  KtlMniiick 

33  riiNJiE*,  T.,  floUon  DbIbyrI  OAcv,  Q<uj.  XxxwtW^ii-Tf  iia 

M  U««ii  (T.  A.  J..  ItiiMbiii  CW  Vn,  K(iab»n 

n  Ittminu>MBW,  C,  Cxtb  IliU  llonMi,  Ealiiig.  LiiiiiLw,  W, 

a6*n*imioLouiw.  C.  W..  Itltkuluv  Hall.  iMBr  Tuwcnlrr 

S7  HtMrrr.  A..  Tmb^ir  M^omil  KnUIr  Offloo,  tWdlV 

M  8iT|>>,  llAmiiw,  ItAwi  Hill,  niijrriiii^iHi-Tyiiii 

tB  BA-m.  »'.  J..  (Ha  AiotU.  WUdtbun.  ikl«hcMl-<ui-l>ii« 

40  lUTsr.  Joiix.  Kf-abni?  CotlUrU*.  C'nl*rnnL  Hatb       ,„ 

■II  U»xit  tTD<,  A..  M.A.  N'<inli  llnllrv.  Diirluiii 

43  HKJirMoitT,  Jaurh,  M.R,  N«iwiiii'>,  Vumwiifr'*  lakml 

43  lliLi,  1.  I...  Rounlon  OnwKiv  NoKtiallcn-ni 

U  ItKU,  John,  Umw*.  Rail  RRitlwn.  )ll>Uli-bn>*-imT««a 

46  Bnu.  T,  Ju>..  Hmi*.  II*U  Hn-llu-n,  ll>>l>ll*>ht<>'-oii-Tx*>     . 

44  Bkmob,  J.  (I..  Acowiitaiit.  18.  OiTj  KIrvdL  XmtoMllo-ini-Tyw 

47  Hhmox.  T.  W..  II,  NnrinUe  Slrcxl.  Xewniillr  fUrmlifr  o/C^mt^lJ 
4H  IIkricmt.  ('..  ytntiij  illlKVJIWy,  tliOmluiul  (Vk'N-I'^iiiiidiDit) 
49  Bkwil-k.  T.  J„  U.  Iiufl.C.K.,  r.O.R.  UajiLki  BriilKr.  N'otllinmboriMid 

(TlOH-PliBtBKXT} 

BO  BiDOBB,  B.  P,  A'n  C.  J.  Iljkiid.  3.  !«m*tl  Street,  Brfabil 

61  UlbLtlEo,  J.,  ItMlf^nl  l"l(Cr.  Itli>liiii>  A'trklniul 

112  IIinNk,  v..  CUyi^-O'  IVrl>.v>liIi<'  .  . 

53  BiUi<«i,  B..  I'uutln  (>]«■  (^'oHlerin^  Hi.  Hrtcn'*,  Lannuldni 

H  BlACK,  JlillKa.  JuiL.  Portubrllo  ruiinOn,-,  Suiiilurlwiil 

65  Ruck.  W.,  iltiWnifh  VIIK  Si.utli  StitfUb. 

M  UoLAU,  II.  O^  Utile  liig<(rtrp,  Stnffnnl 

6?  HuLTtst,  It.  It..  Xawohnrdi  Colficrioi,  nou*  M>u«U«>rt<.T 

U  Ua-nm,  B.  L..  AAlagtoa  Ojlllaij,  luar  ytorpttb 

U  Borit\%  Tnoo.  V.'..  KniMlaj',  Mnp 

90  Borl^E.F.lIo(l^lIuaH^F«]l<eIlolMe•(Pit■rPllB■.,J^fM.^Ot■■r■7) 

6L  Bl>VI^  U.  v..  Mciur  Uoaww  F>nri>  Hooms  fUrmirr  of  CommrH) 

62  HoVi>.  Wm..  71.  Jiomrmil  Ituwl.  NVmiuitlv-iiii.Tvrii'f'.lfna.ij^CMaW/^ 

63  BiAlir<>Bl>,  l)nr>„  KtWIi'v,  Bialiii))  Aiirkliuiil 
M  BMCIOII,  J.  It..  IWk  ilsL-e,  i^uiiilfrlnnd 

•S  BMrmu.  T..  Mliw  A^nl.  UhiUdj,  W<>rcoi1er*liiro 
46  Bmomiixiw,  M'h..  18.  Monilur  SInvt.  XiHitli))i>rt.  fi»iiaulil(« 
07  BltDW>.  Jonn,  Till-  Hll»lll<l^ll^  3,  UiMr.  B^wl.  Biri»iii|[lia)n 
06  IIhowsc,  J.  X..  G6.  L'ltinii  i'uHi^>.  Kdw  Htrvct.  Binniii^linm 
00  Bkowy,  Txo«k  Foaami.  ISnlId  tlnll  lluiiiibm.  Curdlff 

70  Bmwvk,  U.  C  U.I.CM:.  \*o.  S.  QntuvUlc  lload.  Jonnuiul,  Ncwcutle 

71  Bsmw,  W.,  87.  Collfin  >^lnwt,  ll'illuirliaiu,  YiirkKliin 

72  BsTIMV.  WiLLIiH,  IturabriiliK  <'->lli«rj,  Wiifnti 

73  BarMAif.  U*..  Jun.  Doagliu  Bank  Cullimun,  Wi^n  

74  Bv»iiio,  Tbbo.   Wood,  KcrUIn   Hall.   X<TWcuUi--i'>n-T)'n(- 

(Htfrttary  and  TrenturtrJ 
7&*BcHyk  David.  C.B..  Gyiladalc  Hunk  Kuildingi.  Buik  St.,  CarUilc  .. 
76  BvKaoir*,  J.  S..  Ym'  Tm  lloow,  Athrrf^n.  iirnr  Moiiflmiiir 


\*t*^  8.UH 
Ort.  7,I«TI 
»iin>t.  n,  IBTB 

Xf.  8.  lua 

llHT.  4,  IS76 
IH»t 

Mar.  3.  I»7a 

M«.  3.1873 

llM.  5,U0S 

M«f.  7,1807 

Sw.  7.1874 

Jnlj  AIB&I 

(liiL  I.  IS£7 

Mar.  7.U0T 

Scv.  7.1874 

Auk.  >.>W6 
Aw.  11.  1859 

April  &.1B0O 
Ua;  8.1W7 
JuM  «,  ita? 
Jul;    e,18&i 

Sept.  t.l«71 
Afril  S,1«I0 
Mar.  6,  UTS 
l>ocL    £,I86S 

Sqrt.  U.  IW8 
Auk.  21.  1«S2 

Ful>.  1,1807 
IM.  11,1873 
Sopl.  3,IHM 
Xur.  3,  1800 
SopL  2.187S 
Qui.  B,  18&i 
I(W1 
1861 
Oct.  I.  IWO 
raU  «,1869 
Afw-  1.1861 
Auk.   S-lSeS 

1864 
May  6.  1877 
Oct.   II.  ISTS 


77  CjiwruLL.  W.  I)..  Cunuiltiiifc  KiiKinwr.  (itvy  SttMt,  KmcMtla       .    OcL  7.  187fi 

?S  <;aiu:,  Wu.  Coc^uuisi,  Soulli  ItciiueU,  Ncnoutlu-oii-T^n^      . .           .   IVd.  3.  Itl&T 

70  Cbadbohh,  a  T..  rtutou  CoUicric*.  Alfrtton.  Derbfulun JSGt 

HO  ClJUCBRIui.  A.  U.,  nioriiclilTv  ItvD  WorlM,  TMBT  ShaffleU      Mur.  6.  laaSI 

61  CuAi-UAM.  M..  IImIiuIUCuIUr'j.  N'nrthumlMrUiid     Ao$.  1,1866 

8S  ClinuiiK,  I..  Tbnieklcy  (.'otlit^y.  Xcwoasllu-'-o-TjiiB           ...        .„  Fcti.  I,  1873 
8a  CitnSMAS.  W.  T.,  Witc  Iloiv  Uanufactunir,  Unttlupoal       ...         ...  Vdi.  *  C,  1S76 

M  CniLiia,  ItowLoii.  WakvliuM.  Vorluliirv  HajrU'1663 

66  CLAKiycx,  'I'tioxAS  10,  Uruliavk  <.'rv«>uiit,  Ni.'WMi<tl(i-on'Tytiu       ..    Doc  4.  UtTS 

W  CuaK,  C.  I'.  Uannruod  Veal  ami  Iron  (\i.,  tiiuir  WiKui                         Aii|[.  S.  ItUIS 

«T  CUBK,  It.  B..  Marlf}  Ellll.  uwr  OkU«1h«1                                              Mv  8,  1073 

SS  CunK,  W.,  U.K..  Tlic  OniaKc.  TercnaU,  near  Mmi.tWld                       April  7,  IS66 

$9  CLtnKR.  WiLUAU.  Victurin  Kngiw  Wljtkt.  Gataliod                          Ih.'c  7.  IMOT 

So  Cot!  Ilk  I  \>,  I).,  AUiii  OruiiKA  Duilutiii                                                             Ucr.  ti,  IHIIIi 

91  CocuuANi,  C,  TheOnii^.  SiDurbriilgc           ...                               ...  Jiina  8,1867 

88  CocuaAyi,  W..  St.  Johii'i  CluiiiilH-«.Gmiig«i  Street  Wtrt.  Ncwoutlo 

fiftwler  «/  CouitcilJ  1S59 

99  Oou!.  Uit'ti.iui).  Wiilkur  ColIli*rj,  iiwr  N<>wciwt1v-[iii-T,rna    .           .      A|>rU  i,  1978 

M  COLx.  KoHKHT  Hkitii,  Srlii'inr  (M>vii,  !<I>ik?-iiiKiii-Trviil        IVU  C,  IKTS 

ilS  CotK.  W.  K  .  Di>,.iiiifipkl.  Jntii.'iirl.  N\-nnutk'    (^Mfalfr  of  0>»HeilJ  Ikt.  1,  1HS7 

Se  CgLUo,  W.  IL.  Kiiliir..r(t  llmiM-.  SiourlirUgv.  Wi^icratonhirc            ..  Jaiiu  6, 1801 

07  Cook.  J.,  Jan.,  Wublunton  In.ii  Work*,  Gal«ii)iaul Hay  8, 1868 

W  CVwKK^  JoiiIE,  S,  CroM  SlHUt,  DuThain              ..                                      Hcv.  1,1860 

90  CodKsiv,  JuftKMi,  W«rt  Unonwiuli,  KtBlfunUiirc                               Avg.  S.  lS6i 

100  CooritR,  r,  Tl>.,Ti>1i]<y  0'U!«i7  OiUcc.  Krrrjhllt Do:.  3.  I8&7 

101  Coorsii,U.K.,C.(l.l.VF'i»<linii»(vrC'luiiulNM,Viotori*8traal,LgiubQ  Hw.  i,  1H71 

105  CiXirBK,  T.,  ItoMtiiU,  Kolliurluiii,  Y<n-k»ture     Ajiril  2, 1863 

103  Cor>,  Jauks,  Port  VnK  Lnncport.  ISUIfiirdthin!                     Oct.  6,  1872 

ICW  Conart-r.  V.  W.,  Chlltou  Moor,  Pome  U'^ute,    (Mrmber  nf  Cotuteit)  Sept.  3,1870 

106  ('iiiKiirr,  M.,  Wtn<  Ku^u  Maimructamr,  Tutmt,  (Jat«9hend    ...          .    iVc.  (,  18T5 

106  CorLsON.  ¥-,  ll],  Vii't,iriu  Tc^rnicu,  DurliHiii                             ...              Aug.  1,  18GB 

107  COI'UOS.  W,  as,  CrDB^nitfV  Durliam  .  Oct.  1,  IHSS 
lot)  Cowax,  Jot).,  M.I*..  Itlajiloti  Bum,  Ni'»(-j'I1<<*'>iiTjtii.'  .  .  Ocl.  6. 18M 
too  Cowur,  JuiiK.  Wcannoiilli  CoUivrr,  8u>iJcrlHiiil                                 .    Nut.  !.  187S 

110  CowumiAW.  J..  Tliun.anrc.  Ac,  CoUk-rio*.  iitor  Sliuffii-lil      Mar.  7.1807 

lit  Cox.  Jou;[  II,  10,  St.  (l«or](p'ii  Si|iuiiv,  Kumki'latiil                           ...  F^h.  6.1876 

lia*CoxB,  E.  H..  Drift-m,  JwU.^  1'.  I>,  LuioniH  C",  fwin*..  UA                 I'l-lt.  1,  1873 

113  CoxuK,  !^  It.,  £3.  tinal  Ue>jTV<'  ^^tnwt,  U'uttmiiiilvr.  Uiiidoii             .  Jiilii!  fi.  18&6 

lU  Ciutil,  W.  Y.,  IVlacc  Cluiiubun.  M.  Stcpliun'i,  XVMtmiiuter,  London  Nuv.  3,  186U 
llfi  Cftiwrmu. T.,  UltUtuwii  Cullii-ry,  near  Duclum       .  .                         Aug.  SI,  18I>3 

116  tiuvufonn.  T.,3,  OiMincfcSlnwt,  OH«linMl-on-Tjn«                       .    Sept.  8,  IWU 

11?  CuAwrouD.  T.,  Juii.  LIttlittoivii  L'ollict?,  nour  Duiliain                       . .  Aug.  7.  IWi 

U8  CaAWiiiiV,  E.,  (Jat«.liuwi-cm-Tjuo        Doc  4,  1869 

116  CHAwaBAV,  U,  niitMli«<il-on-'I>M        Dec  4.1869 

1)0  CnONB,  E.  W.,tkilUii(tw»rtU  Hull,  ncu  Newmrtle-on-Tjne Mar.  6^1870 

121  Ciiaiit!,  J.  R,  T..«  U«.  Ma  tXuUngi^ai ,  .  Pcb.  1. 1868 

13S  Cbovk,  8,  C,  KiUiiig*ortli  Culliflrj,  Xoimittlc  fHimter  <^  Ortueil)  1863 


^^^^^^^^V         <nlll)        ^^^W 

PH 

M 

tLtn>*                    ^^^^^^1 

W          US  CaoM.  Jonx.  77.  Kloff  8tn«i.  MiMlHitor 

juw  i.\mt     ^^^1 

1             1S4  CBorura.  C.  J..  IkUblUld  OJIWr^  Vo..  XAmiiri.  Va^Mt.  K,  WalM 

Nov.   t,l87S                  ^H 

^^K    Ufi  CsoroACi.  Jfoix.  W«tf  Koov,  ilaJivlii-ilt- 

Jim*  7,  ISTt                 ^H 

^^B    ISS  CaovUACi.  Tiiuuss,  LtmUiiii  ImhI)^  Nvh  8autk  Vi'alat 

isn            ^M 

I           1ST  D^nuiM,  Joax,  UuKlnn,  ShUU  dliwUa            ..    (Vianl'MHtUKHT)  Ang.  Sl.IttSl                  ^| 

I           im  Uiouan.  W.  S.,  ^UcitoT,  Ni-iirauili--on-TitiD 

J»\j     i.  187S                  ^M 

1           ISO  lUliRH,  J..  L'liilton  Ccrll»r7,  KcnjIiiU 

A|w1lll.lW*                  ^1 

1            IW  D\L».  Divib,  W<«l  Lodgv,  DarllDgt"!! 

Fuk     6,  1K70 

1            131  D'AxuuHOXT.  T,  Lk|^,  Rilgluin 

8e|iL  a,  WIO 

^^    US  Uixiiu  W..  SlMin  Plougli  Wtirko,  [^wU        

JiiM  4,1870 

^^B    US  l)*lu.tKa,  flxviPK,  Soiitli  Ihiiluun  f.Villier}',  [Ivliiipon 

Not.    0,1876 

^^^    131  lUttLISOToJi.  JtWH.  lOKk  iWk  Colliery  Co.  Uoillnl.  niMbuit 

.\«T.   7.1S74 

1             ISfi  DaILIXoIoS.  JoUk.  X,  Cnloman  Sirwt  UulUll<'(t>.  McinrKalc  Suvrt,                                                         J 

1                              Onwt  S««ii  Allrr,  [iiinilun 

April  1.1806                 ^M 

1           130  Uatkt.  HiMtT.  L'.K..  Lnd«                   . 

<M.  11.1870          ^^H 

1           187  t>ATI^  DAriD^  OmI  OwMT,  lI«H;ff}incni.  AbenUti! 

7,  U74          ^^H 

^^    ISS  OAr.  W.  It.,  Krnntcr  a-rt)>.  Su.  MllfoTd 

u«.  aitws         '^H 

^^f   UO  Disi,  R.  R„  SolicEUir,  Ncvnullv-oii-Triio 

<^KI.    7, 1871                  H 

140  DtCKliiiU]!,  (i.  T.,  M,  Cluromi'iit  nwo.  Nowi-iudi'-.iii.'rjm'   .. 

July    MW2                  T 

HI  DicKixiWx,  It.,  C*al  Obiiot,  StintU7  Hriil«w,  C-i.  I>iir)uiu 

Mv.    4,1871 

112  Illf'S.  D.  W.,  I.unipMi;  Minn,  Brriltiiii,  SilllniTii.tn-tliP-Sat 

.  Not.   S,  1873 

lU  Onus,  Xlcu.,  Uudlcj  Ciilllprjr.  I>iidtc<]r.  NortbaiulMrluiil     ... 

8«r1.  1.  1W7 

IW  Dixov,  R.,  nirx  Riii^  Manufacliinv, Tcanu, OatMlHAll 

Jiiiiu  5, 1876 

l-U  OoDiv  li.,  tliairT«rk  GilHcty,  now  Durliaiit        . . 

Hb;     a,  IMW 

14fi  DiiDiw,  JojKi-R.  U.P„Stncktflii-on-TMM            

Mnr.    7.  )H74 

14IJ  I)OU«LA«.C.  H..  IVliain  ill  S[n<i>l.  <  Vniwtl,  <V  Itcirluiin       

liar.    aiHOS 

I'M  Of>uaLi*,T„  I'mhs'  Wmi  CuUitfriM.  Dartiugtun  (Vir^-PftWIMirr)  Auk.  itit  If'&S 

Uft  DOVR,  a„  Vicwlkld,  Stannti,  Oulule 

Julj    MSTS                          1 

UO  UownBiwRLu  II-.  Itutterfcamrle  CulUtrjr,  n'tf  Utrlingbiii      ... 

.  April   S,  1873                  ^m 

1SI  llnox,  OiKHHli,  MiddlMbcirougti                                    ..... 

Juno  2. 1806                ^| 

^H    lU  |)nOK,  O..  P»>1#?  Hkll  C>in!«i7,  iioar  TuniTOTtli         

Mot.    3.  IflTS                  ^1 

lU  KUMS,  J..  Kcat  llouw,  OMtralinul                                          

1868                ^1 

1£1  Euiitwni,  HoBeuT  W.,  StAsm  Hoiigli  Workj,  lAvds 

Har.    -Ik  1876          ^^H 

IfiS  Kl.LKXT,  MiH  (>r.i)Lo>.  llAtt.,  11. r.,  Iloiiglit'iii   Hall.  Fcnrc  Uanwii                                   ^^^^H 

(Ctiir  PkUlliKNT,  itrmtff  o/CouHcitJ  Ann.  SI,  IB&S                    ^^| 

158  EuDOs,  RoHiBT,  76,  Maimr  Kmd,  iriifwr  Nuw  ('r>M»,  iMiitlon 

Nor.    4,  1878          ^^^M 

157  KumLaroii,  T.  W„  The  CoUn.  Mathlej.  IriM<lH 

Sopt.   6;  18SS          ^^^1 

1G8  KxaLKiMM,  T.  W.,  .T™.,  Thu  Ce<hrt.  Mvtlilcy,  Lwd* 

Sspc.   2.  IOCS          ^^^1 

iri9  EuiXDOH,  J.  II.,  lyjiid'indcrry  Otllae*,  Soliaiii  [tnrlxiur          .  . 

S.1872           ^^H 

too  KruAitD,  1.  H.,  M.i:.,  U,  MiUitimo  Lumi,  UIccuiIM'      

Mar.    6.  1809            ^^H 

ISl  Pakvir.  A„  Snuvli  Diirlmm  rit(iii|;  Olfin-s,  Wmt  Hiirtloiml 

^^^1 

^m     ISt  Pjhioar,  J«Hii.  Oil  Foundt?,  liutiulojr 

2.18T2          ^^^M 

^B     la  F<iniLt.  TiidUt*  M.,  It.  Sailtlc .Sirwt.  Knrtii  ^liXMt 

C  IH7S          ^^^1 

^^^      IM  Fkxwiok.  BlRXjinu,  Tniiii  Cullici^,  Galonlinul 

Ans.    S.lf69           ^^H 

^^^^^^^^^^^^^^^^^^^^ 

■ 

^^^^^^^^^^^^^p 

(IHtU.                     ^^1 

^               1(15  Prviricit,  Oboimi^  lUtJu^  NcwcMtk-aii-iyne 

^.   2. 1B71      ^H 

^^H              166  t'HwicK.  Tkoxai.  ViotoriaTomM^  LucliMtfT,  Co.  Dnrlikm 

April  G,i0n    ^^ 

^^H                1G7  FtSBSt,  Romnsov,  OtinM  fUU.  iwmr  Diirluni          

April  7,1877 

^^M               ICS  Picun,  R.  Piatt  Iaiio  Collierr.  WlgMi,  LonouliiN 

8tT>t.   1,1868 

^^M               Ifltl  FloniB.  IL  C.  ».  Plobiii  PUfv.  SnuuM 

July    2.187* 

^^H                1TI>  FurrosRH,  Okk.  CiutlD  Kil<>ii  CrUluTy.  C».  Dtirliam 

XMg.    1.1874      ^H 

^^H                  171   Ft.lr<-ll*lt,  H..  lAl,vtll"ri- t'l'll  ,  l.iltU'  l^'\rr.  Il.>l|.ui,  IjlliMiillin-     ., 

Arip,  3,  iflse     ^1 

^^^1                  ITS   PLnx'Uii,  JaiI.,    Maunt-iTr    (.Vi-njvnitii-c   CiiUirrli-*.    Wnllicnd.   nMI 

■ 

^^^^1                                KmCMlli-.  X<-<>  Sxitli  Wain 

Srpt  11. 1S7&      ^H 

^^^^H         173  Kl.KtvnKE,  J„  Kfji'iii  ll<inu>.  UuitifrWii  . 

J»1y     »  1AT2       ^1 

^^^^r               174  FLBtfHiii,  W^  [diiHlr)wiK>  Hn<i>4i>.  DlJiliiiiy.  Mitii'hntti^ 

Feb.     4,IS71       ^| 

^^H                  17S   l\>u<>l!f.  \Vu..  X'lrlli  Kirhlii'k  (\>ll.,  tViulitiiiclMii  Statlnti.  Co.  DiirlMii 

U»r.    CISTS      ^1 

^^H                  170  VUhMHT,  J..  AHiir.  Inst.  C'.K,  Witlo;  < 'ill..  IIiiliwm<>ii.  Hinullliiliaiii 

Mar.    G,  ISTO      ^1 

^^H                177  Voltmtn.  (1.  II.  M.A„  Huckwrlb  llntiiM',  iu>t  Ni)weiuilv-U)iuii-T}iii 

■ 

^^M                                                                                                      (pHMiuKiiT)  Nitr.   i.  18SS       ^1 

^^1                17*  FoRirrsN,  J.  R..  WiOdr  CiuuiiaiiT*!  Offliv,  Xi-wcutle-miTyii? 

July    2. 1S72       ^1 

^^H                179  Vomthw.  J.  T..  I)iirii)iu|ir  Culllivy,  iintr  lAnc1i«ltT,  CVi,  Oiirbikin 

Aug.    l.tiM      ^1 

^^H                IW)  l\)RiiTiu,  lticii*Hr>.  51.  IJiiiv.viiili-.  .VrvTAxlIp 

OcU    G,l87a      ^1 

^^M               18)   KOMilii.  It..  :«oiitli  llptt^i.  Feuirc  HrmMH          /'Jfoatf r  o/*  CaMa#>'0  8o|<t.    G,  loeB      ^| 

^^1                1S2  tteria.  ONunuB,  O«iu>iultlionic  Cullier;.  iimt  l^ot*  . . 

Miu^.   7.1874      ^B 

^^M               IDS  Fusci,  FuiNri*.  »t.  Helcii't  C'ollii^ry  C.l  I^l.HI.  Helen'*.  Uneiuliin 

Sn>i-   1.1S77      ^1 

^^H                IM  Pa^xclt  W.,  l.(ifilioiiw  Miiio.  Kulttxim-bf -tUr-Sra 

.^|>ril  C,  1807      ^1 

^^H                1R5  Fbiiiikn  QBtnat.  VlcUirU  (lartMllulil.  IiiaU  Ot*m      

Feb.    0,187G      ^| 

^^H              IM  OAUOwar.  R.  U,  Rrlcn-Mi-Tpw         

l>M.    e,  1S79 

^^B              vn  UtUAWJtr.  T.  LixiMAT.  U,A.,  St,  Rwich  S<|iian,  Olugew 

sq-t.  xwn 

^^H                IM  OKiWAnn.  John.  W«itf[ati'.  Waki-nclJ                            .,         ... 

Mm.   MSTO 

^^M               IHO  IIULirrr,  F.  C,  Uidland  l(n«d.  Ilfrlijr 

Jdy    4,IM1      H 

^^M               ltt>  (Ill-MOCB,  D^  Fifftland  ColUrr.v.  Kitiunniork 

F*b.    3.1871      ■ 

^^H                101  Oruiv,  Kpwin,  7G,  HimiiiKliaiu  Hlmrt,  llalifai,  Kim  Scotia 

Ai'ril  &.tS7>      ^1 

^^H                in  (liLNOT.  <l..  Idm  Hall  Cdllwr}.  Wiipui,  IjtiKWliin) 

Aug.   7,1»6      H 

^^M              IPS  Oiuuir.  K  ll„  Uloliv  RnghiMr.  CtiwthaDi  Hill,  Maadbcater 

Sc|>t.  Maes      H 

^^1                1(M  OiiM.  Joirw.  KHitlidrU  \1IW  Hlddlnbrv' 

J.1.H'  7.  iin»     T 

^^H                IPS  lti>iiiiiHi\  V.  It-,  AfMiuuMnt.  Xeir«Mtt»  im-T^w 

Nov,   7. 187i            J 

^H                MM  Uoora.  0,  H..  linti  C'-tlWy,  Ihtrw^illi-hl.  <latn>l>«.l   . 

OtI.    S.1W6      H 

^^H                107  (lOBIWH.  J4HM  N.  CO  W.  NleolMni,  It,  J«ffNj'i  8i|nar«i  Kl.  Uaiy 

■ 

^^H                            At*,  Unxlon,  K.C.                

Nor.   6.197B       ■ 

^^M               lIMflMira.  R.N..  DhMU>.A*M>nMl«.  RengdClnlU 

FA    I,  IMBI       ^ 

^^1              tw  (Uast,  J.  lU  IKtIrM  8n«tiK«r.  Ilcvri>lw»n.  IWt>«>l.  IiiUla 

)«nrt.   4,  l!MO 

^H                two  (iHMrw.  J.  0,.  M.K.,  ttL  Joha-..  WakMrU 

A«ir.   7.  IMS 

^^H                Bil  llNn*.  J.  T.,lllnhif  KnginMT.  T5  C'pljrn.  ,^bM«ara,  Kevport.  Hon 

1»M.    X.  187(1 

^^M               sot  Oami.  W..  ian..  IVnwUjr  llowi*.  Unti  OrMn  fXttdtr  tf  CmtaMJ 

F*tL     4  lt4a 

^^M               SOS  (iMimlB.  Joiiir,  n#«Mfal  Hanafin.  Vale  CM..  I'Mnm,  Xnva  HcoUa 

Fob.    0,  1R7B       ^J 

^^M              SOI  OiKtiwiu,  41.  ('_  ElM  Tne  IaIs*.  DriiMJ.  Dob;  IPun  I'aui 

^1 

^^H                                    |>I«T,  lUrmXff  Iff  Oaant^ 

Aoff.  SI.  ISGS       ^1 

^^H                ac4  DNnrvwNM,  (1.  r..  Jbii..  IViiiiIini.  iwar  Wopkiavl 

Mar.   a,18l»      ^1 

^^^               Sa>  OnKM.  D.  L«nb 

s.  inea    ^1 

(«v) 


am  UKRr.  <:  it,  M,  FMiMBmt  (Itnol.  LoinlaM 

•n  aantriR.  !>.,  Bnaiwpetir  CsHierx,  WlUiagton,  Cvmtj  Durlutiii 

tW  Gnirnni,  N.  tl.,  WmhuD  

2)0  GuiNBiitw,  E.  J.,  23.  lUidiluiw  Stnol.  St.  lUleii'ii,  UiWMMn      ... 

SU   HAaoii,  I),  II..  WMmoilli  ItitMil  Huf«  Wnrkt.  SamlxrUml 

811  IIaooii.  r,  Clati<^cail 

8la*n*ut-i:.  K«NK<1.  Cutk  lVk«.  SMM<I 

SU  ilAniEi,  J   ItiiHAln.  AdiU-ilojr  Onwi  <^Ur7.  near  IxoiRton 

S16  llAtJl^c^'<«|uUt'«ttJ^^T.  K*ritiiU.>mr  M<>liL  niiit'liirv 

tld  Hall,  p.  W..  I,  K*liiitt(<'>i 'IVmui'.  Jmiho^  itiaJ,  N'rwCMllB-an-Tior 
>1T  llALU  H,  l.oni«nH'  Huili'ii  tVilllt'tli-',  Kcar  WiikdI.'lil 
f|K  lllLl.  M.  S.,  .M.E..  I.n.iiik-i1"  <-«<'  <'"ltl'T.>.  imr  KMu^  AiukUiiil 
2)9  11  ALU  W..  St4-inv  Hill  .Minn.  Ciiinlvrliiml  CWiiii,  Nirni  ttoolia 

550  ilALU  Wm,  Eait  llrllou  Colliery  unim,  CimIiw,  Co.  Dnrtuiu 
ttX  Mali,  WiuUjlm  V.,  IImwcII  t'ollicT.  Fmeu  llouwt 

S±£  II AX^,  Edmoii,  .\ti(niinKii.  .^Iwrdurn 

±St  llAinonXf.  W.  B,  OmO  CoIUmj,  iHH  Wliru 

S3t    llAStlT.  Jm..  lOe.  S«llhMMV  HtTMl.  HATJPplK 

SU  IIamnkaveii.  Wii.LiAH.  Rotli»i-II  H*iir)>.  I.Milt 

2M  Harii.  BirnAiiu,  Itrnnc;  Collier;,  Diirliftni 

SSJ  llAKLS,  William.  I'l^iclikiik  Culllerj',  iwar  Diirlaiu 

ttt  UabBUOX,  It..  I'lbtowiil.  timr  .V<>tlii]Kl>nin 

Stt  UaMMuH.  T-,  Opmt  Wiwtern  Culliprr.  l^)nlJfrfillIl,  Oliiinnfgiinil.irp 

£90  HASKltos,  T.  K..  ('.E..  L'cnlnil  Stalltm.  .Nm<ri.lln-oii-Tvi>v 

551  Harbikiw,  W.  K,  BtownliilU  C»lli<-riw.  mw  ^V4l|wll 
SS!  llAfwiLi,  U.  H..  Mwm.  Tkiiifvr  Mmtlivn,  lliriiiiii|t)ui<n 
S3>  Hat.  J..  Jun.,  WitlilriiiKl'Xi  O'll'ipry.  Ack)i1lK^'1l 

SM  Hrckw,  UAiTiitw,  (.'lullu  Ecluii  C'-illiity.  Co,  Durlimn 
tU  HlcKEUv  H'.  J,  3!),  SiirlH-i  Strifl.  Illili'^p  AiickUixl 
SBG  HxiLir,  J.  J ,  CotiictI  Collivrltfii,  I.iuiliritli>,  Coiiut)^  Uurluui 
Sty  IIrdut.  J.  L.,  Flooker't  Itrculc.  C'lioitir 
Sn  niDUiv.  T.  F.,  Vkliirr.  SmiiliTUiiid 

n9  IlKnutr,  W.  II.,  Conictt  Collii^riui,  Mcriomtlrj,  NpwcuUs-on-Tjtiii' 

flfrmitr  <•/  OaBaoflJ 

310  HllsptRWO,  iU  PeltonC'fJIlory.  Clicrt(T-lD-Str«t 

til  IIri'PRLUT,  LMltelillloiue.  BirtU;.  ^tmcaUoata  fMrm.^CoaaeilJ 

HS  IliVPRU,  W,  WtaUm  Hill,  Diirluini 

MS  Hrkcuas'.  J'.  Paik  Crt^ruiil.  HriiU>''>(l-  dlainorgikiMliIni       ...         .„ 

m  llRsLur.  C.  Lingiluli^  Mim->.  M>nk<'lij'tliv-Sci* 

SU  lluiiOP,  UiiAi.fUHii,  niiilnvll  Ciilticr^r,  SiiiiiliiTliiiid  .  . 

M6  Utiior,  J..  Hurkimll  Tuiknnl  CiUicry.  wmt  Noltinifliam 

947  nsTHRRD'flro.i,  t>.,C'cdk«lgD  Collier;.  Xonciullc-oU'Tjne 

&48*H>wiTr.  O.  C.  Cml  I^t  II<^lli  rolllcry.  u«r  Br'ntul 

249  Qrwlrtt.  a.,  Bugb  CoUi«ry.  Wlgnn.  Lkncwhira 

260  Kick,  <>■  W.,  14,  Blcoliiiini  TsmM,  Ltcd) 

t&t  QiaNOK.  JAroa.Oi,  CniM^^imiU  Uniicliviititr   .  


U>;     4,1879 

Sot.    7.1W4 

IMS 

S^il.  S.1SM 

Mar.  4.  ISK 
18G4 

.Mar.    S.  IHTS 

Xi>v  7.  IMJ* 
IH» 

A<ie.    7.  IMO 

Prb.  II.  IKT4 
SojK.la,  1^79 
Dee.  4.I«7S 
Ha;  13,  X*« 

»<*f«.  M»es 

l>t<.  4.  IH75 
June  S.  I>>77 
Sxi>l.  fi,18«S 
AprU  7,11*77 
0«t.  7,1876 
IMI 
Aug.  a.  1^73 
Ua;  6.  \na 
April  6,  laOT 
Mar.  i.  1873 
Scjit.  4,  l!^60 
April!!,  I W4 
Ma;  S.l»e$ 
April  e.  ]S7> 
Path  6,  1870 
Mot.    4tlS71 

lesi 

Feb.  14.  1874 

Aug.  0,  l»6a 
Mar.  £,  lt72 
Oct.     4,1M0 

Ffi).  1.  lew 

OeC  B,  ins 
Feb.     6,  IS94 

June  3,  U7] 

Mar.    7.1^61 

Mbt     4.  IH72 

1S01 

a 


Ixxvi) 

as  Bill.  L»i.I»  C.  Itarth^lomcw  Houw.  l»ndjn,  EC  Kov,    0,  IflTS 

I&3  HtLTiMi,  J.,  nigan  Coal  anil  Iron  Cti.  Limitcil.  v:\gta  ..  Ott.    7,  ISflT 

SM  IIiLTox.T.  W^WItmu  Col  and  Inin  C'A,  Limited.  U1s»i  .    At%.    8,186ft 

t66  HimiiMarkh,  Tiiovt*.  (;ow[wn  I.idgi',  [tlvlli.  XuTlliuiiilicrlund        ...  Sojil.    2,1076 

SU  lIoiMMOir,  J.  W,  [>;i<toii  CiltitfO-  "■■  I-iot'  Qnvii  Sullnii fvb.    &,  1X70 

2S7  II0U.IMT.  UiiiriK.M.E,  F(iihh' Wett  C->U!cti«*,  Crook     Uay    1,1876 

£&$  HoLMW,  C.  Onui«r  tlktl,  near  Biiliaji  Auckland  Aprilll.  1874 

S&il  Hasmr,  Cn.tHLKi  Jv  ULnlng  Eiipnccr,  Scuke-an-TNiit        _ Jivg.   t,  18H 

tm  Hood,  &..  6.  liulc  CrwodI.  CanUf        AjiriliatlSSl 

XI  llopt.  OnoNUC  KcirbaUli^  C.^Uiit;.  Kance  Huiuoa  .    F«L    3. 1877 

SOS  lI^>MXiiBT,  H.,  IlanutMU  CfJlkr}',  star  Darlsim Aug.    1.  l!i7<i 

an  HoHLBT.  W..  Wbite)>ill  P^nt.  ll»rcj  Main       liar.    &,  10fi7 

201  nr»it'>Li>.  n.  D,  C.  aud  U.K.,  »>.It.O,.S..  KO.S..  U.  Sue.  A^  te.        ..  A|iKI  1,  1^71 

SiU  HovTtDik,  W.  r.,  13.CaiwndliliS<n.vt.niortcmDld Aug.    1.  ISfil 

SB6  lli'iysnx.  JAUt>i.  Albion  Miii*t.  ririoii.  Xuia  ^ic'itia 1(<GS 

207  IlciniBi.  IL  K.,  The  llotlipi.  i^lgle;.  iKur  Dudley,  Staffuidilui*      ..  Kot.    6.  1H» 

MS  ni-NDii,  Joim.  Wnt  tVltna,Clii]ri«r-li-Rtr«ot  ..  Mar.    4,  1»T1 

m  HCTMBU,  J(MuMUwl<7  WoTli^naarClm-.artl«liI Jdm   2,  IHGtt 

STO  Hrrm,  J.,  SillucoMand  Wonlirn' Puk  tvllifrif^  iiraTHariitlt;  ,.  Uar.   0,  IStf 

271   Itt-yTEU,  W.,  Uonk  BftUonCollitr?,  M«r  Unmale;  Oct.     3.1841 

£72  Oi-STM,  Wu^  Rldl«7  Hall,  Biudnii  Mill,  XurthnmbMlanil     .         ...  Ang.  11.  18U 

tiZ  UCXTBN.  W.  S.,  Hnor  Lodx*^  NcwcaiUe-upan-Tync Fbbi     1.1MB 

S74  lICHTtxo,  CnaauR,  IViipc  llnnMa I>*e.   ^  l^$8 

175  IIi-aiT,  T.  0..  r.O.S..  U<i<1h  Urango,  Corbridgc-ou-l^iw     Aag.  It.  I«6S 


S7<  Jacskw.  C.  0.,  ChawbOT  CoIUmj  Col.  LlmlM.  Kollinwood Jnaa  4^  1870 

S77  JACXtoy,  W.,  ClUHUMk  Cha«  CcUiMiM.  Watnll         Feb.  14.1874 

ST3  JackiOH,  W.  O.,  LoMM  Otan^.  Karmaakm,  YwktlilrB       Jam    7.  W> 

m  JuaiTT.  J.,  IfaaoNulil*  Gjtlipry  onim,  DnihaB  Xur.    3,  lOT 

tW  JiTTMCX,  T.  WM^  IU<>kStraol.t)lwniuld      8«|iL   4.  IMB 

aSI  J«!lKtB^^V..M.I■:..UoaluS.CCuUt..Y«tnd.nT.Pcalt7pTilld.So.W■lM  Dm.    0,1141 

MS  JuKiKi.  n'x..  CiiuHtt  Iniii  W<»k«.C«a«aU,I>BTliaM  Ma;    8,1974 

Sn  Joii)m>N.  HBMur,  Dudlc.v,  W.in<rttonUn)        ... Ang.    7.  ISM 

SM  JouxkOM.Joav.M.Imi.  O.K..  r.O.S.,SI,  Victoria  Bquar»,\'e»«ailW  Aug-SI.  IRM 
t»  JonKiWJ'.  J.  ML  Jolin'>  O-llWr^.  Stai'olojr,  mar  (AtttotHM  Mar.    7.  1B74 

n6  JoHNMS.  It.  K.  8k(rh<in>  ItdL  l>BTh«n  Aug.  tl.  IBM 

BIT  ioicir.  J.  0,  ruTlh  Uank*  WmI  ntcCory,  Knaartl«-«(>-T>M        ...  A|>ffliaia« 
asa  Joicir.  W.J..T*niUldLMC<>IIUr]r.Bnniot>S*U  Uar.   Cltm 

B8D  Joairn,  D.  Davm,  T7  Dtb*.  pMttjrptUd.  8antk  Wain  April  &  U7I 

am  Joatru.  T,  T7  Uiair.  lukT  ItintTjiridd,  HoBlli  WalM A|<ril  ft  1871 

»l  Knnuu,  Jonx  D..  Bofor  Strwt,  WliUdnvM  ...        ...        ...  (kt.    S.  IST4 

MB  Kiwur.  MTU*.  M.B,  Hill  Foot,  Vlnr^um  ...        ...       ...  Jom   ft  IMS 

IM  KiHni»i,J.U,4ftm.M««;'*OaUvtiorb)>  .Oct.    ft  1871 

IM  RUKIT.J,  W,A>l«n>T«iW1>djB>l«<.rilo P«b.    1. 1S78 

IM  Kiworr.  JOM,  TaM  O11IBM7,  OalaibMd       ...        ^       „        ...  April  ft  18T8 
ma  KNOWLi*.  A.  Higb  Hank.  rMiflhbwj.  UaiwhMtM  ,    Dm.    ft  ISM 


(«tiO 


S0T  Rxov-ux,  JoMS.  Vattwoed.  PtiuHabury,  MaiiohMUr 

tSH  Kyimrrr*,  Tbouai,  Im«  HalU  Winn     , 

200  Ktmcs.  H.  H.  V,  WHtmituUr  <'hambm^  Wmliani 


„  Dm.    kUM 


SOO  Lavb,  R..  Cliator  Moor  Cnnierx,  D«ar  Hlillehitrcii                             ...  8*tiL  £.  IttRS 

aOl  I.tii>.  R.a.  Tlic  Uwn.  n.Ttaii-on-T.*iie            Auk.  X-IHS 

303  Lamp.  RiciiAKD  W.,  ii«l  Oannr,  Nuii^wlla-«o-T]TM< .                      ...  Xmr.  t,Hfn 

dOO  l^M»tHT,V.V>\0.lim'mHtnft,SinnaMlet>a-Tjat           ...          ..July  &  1K7S 

aM  l.*acjt*Ti>.  Jonx,  Bitiun  UnuKP,  Rngbj         J«1;  4. 1881 

act  LixCADTEii,  J..  Jan..  AnitU  Houc.  W'lUta  Ro«1.  Lmirinictiiii        ...  Hw.  8.  1M6 

30B  Lj>^)i<.i«in,S,.\>nt,n;h&nuli»8t«*in('.«t('aiIorWfctlUliiN.Han.  Aug.  9,  IMS 

K>7  U^DiLE.  A..  I..^lifffJI}  Iran  Worlu,P<f(«Mrr.K.» [ktc  2,1X6 

9Ce*L*rtiitTC.  HKXRt.  M.e..»n,  Hm-  Komi.-.  IItipmU                          ..  M*j  >.  1877 

t09  I.Ar*aicK.  Kobt.,  Vioti  Kaiiitou.  Vtftv  H^um            Srpl.  2.  1870 

510  l.twHBiict,  IIMIT.  Onnge  Imn  W>irfc>.  I>iirh*ni                             ...  A*g.  1,  IMS 

511  Ljiw.,  II..  CinlngOT  Strwl  Wwl.  Xi>wnutU-an-Tjii«  .         ,.i              Pfb.  6.  IMS 

313  Law*.  Jon>.  »l,tth.  KorthumlxrUiM ISH 

813  I.XWMii,  Krv,  K..  IrfiT>Khint  Hall.  Morpplli  ..  .Dm.  9.  ISTO 
Sl«  LCBOCh  O,  A..  M.A..  ¥.a.ii.,  Cullcgc  »f  Phylul  IMnxw.  Xa«-(iu11e 

U  Lbs;  Qhmr.  Varth  Ormmbjr,  UlddlMbm'                                           .  Jan*  i.  1S70 

818  Lmuc  Audkrw,  lli-bbuni,  (laUafae«t-oii-Tjne  Sept.  7, 1S07 
317  Lrtro,  Ru.if.  BowdMi,  GimUm  1S6L 
31A  1.KW1II.  llMSKr,  AiuiMli7Cfit3i«r7.  near  N<ittlii(thiun                       ..    Aiitr-  £,1886 

819  LiVTifl.  W.  H..  3,  Itiilo  C'mtvnt.  CbrUIT                       A119.  4. 1S77 

820  t^wii.  WitUAM  TnoVAa.  Muily,  Ahvduv  ,.,  „.  ISM 
>11  LlUflU,  (>.  □.,  Sniucnwt  llouw,  WyivlMrM  ^  ...  fepL  «.  ISGO 
ai£  LtxtMr.  Jamei,  llliiwlvb.  Wntull.  .SiAiTnnUlilrr  Ao«.  I.  IMl 
313  l>l!c*l.llT,  H-,  (.'raiiiU»|[Uiii  Oillii-rt,  N<irlbiiiiitH<rUn(l  .  Jiil,v  i,  187! 
SM  LtssLxr.  S.  W_  IVbitburn  CuUicr?.  Siindtrlaiiil                                      i^rjit.  I,  1S69 

SES  LtfuUAX,  T.,  JuD..  Il*ui>n  ('ullWiy.  FriKv  llniuca      , Xov.  G,  18T0 

SM  Li^BHAK.  Wm..  Wit(.>i<-I«-W<«r                         1S67 

317  L1111HA.V,  Wii.,  BuBkur  Hill,  Fvnt*  llonia     ...  Ktsr.  1. 1S61 

>I8  Lir»£T.  C,  Bnulfard  L'i>llkrir,  iiciit  M*iicIi«Ut                               ...  Aoff-  8,  18U& 

SSU  l.trcxKT.  T..  Ilradfonl  CuIlliTv.  MaiiiliMlcr ,.  Kdv.  7.1874 

330  t.utiriiLTN,L..c,<>  W.l*.  JuiKK.Abmyi'liaii  Iran  Wrnlu,nr.I^ntrpoal  Mm;  4,  IS7S 

331  LoaxK,  W'li.UAM.  IaiikW  f"lt ''"IliOT- ''"''I'B'n                 ^'^pt.  7. 189J 

338  l.o»QBOTnAv,  J.,  KnrW}'  Collipriw,  iinir  Wifrtu                                  .    Mnr  S.  1886 

838  LoKoniiioit.  J.  A.,15.<irMtUt<nr|[FSim-t,  \Vr<inii>>il«r.liOndMn,l*.W.  Au)!.  II,  18113 

884  Lrrros.  A.,  F.O.S..  CTMivrtw  luar  I.M<b                                Nov.  0.  ISTi!) 

»S  ilABBitox.  IlBiTBV,  TV  Undent,  DarliiiKUn  .,                                 ...  Htm.  6.  IBTfi 

33G  M*iJ!io,  C.T.,  FotdPollcry,  Soire(Mlli-f.n-T>iip        „  Oof.  B,  IS7a 

337  llAiiMATT.J.  K„  C.E,  St.  Andre*-.  OmmWt,  i,«.Jt            1884 

884  Marlkt,  Jons.  7,  Bondgattv  Uurllngton            rircn'f r  n/ a>iMP>r.J  Aug.  SI.  isr>3 

830  ai*kt.KT.  J.  W-,7,  naa(lK«u.D«TUnKb>n                             Aug.  1.  UM» 

SIO  UiVHALhP.f;..  .Mmxt*.  HA'TlhirnJiCA..  NovcMlb          Anfr.  S.  186S 


^^^^^^^^^^^^^^^^^^^^ 

1 

■ 

^^^^^p 

•utma                ^^1 

^^^^       Ml  Niums,  W.  B..  UMirnod  V.lv  Oil  Worki,  Hold 

Otrt. 

>,iaes     H 

^^H              HS  UinrKS,  E.  It.,  C'.K..  Prdmnre,  ii«r  StombiMg* 

Ji^J- 

8,  )fi71       H 

^^m              St3  M^rnmini.  It.  t\  Hanlolckc  )<nlKcilclil        

Xw. 

8.1837       ^M 

^^^1              SVI  UjrontN,  J.  A.,  N'ralni'liU  Coul  m>c1  Imii  Cn.  Llmtud,  normwam. 

^M 

^^^H                                  Crntml  I*nviii>o«s  JuAm 

Not. 

7,  )6ea     ^1 

^^H             M£  itnT.  GioiioK,  lUrtnii  ColUny  OSom,  Tpn  Doclu,  Soutli  SliinliU 

^1 

^^1                                                                                                                    fUnaher  of  CotimettJ 

Uw. 

e.)6G8       ^1 

^^H              Alfi  McCHClTit,  J.,  95,  lUlh  Kinwt.  liliuifni 

Mw. 

S.  1870        ^M 

^^^1              9-17  McCrtLi >('ii,  l>«iii>,  Hi^mIi  Umvp,  Kitiiwniwk,  N.il. 

Dmi. 

4,1075        ^1 

^^^H                m  ytci-'VLUKIt,  11.  J.,  KiKnii  llniue.  2Ti>  (.'aiiidtfii  lioul.  L"U(loii,  X... 

Od. 

1,1803        ^1 

^^1              SIS  .Mi-Ci-tLocii,  W.,  178.  (inoliNto  Hniitp,  Old  Bnad  Strrtt.  l^duii.  K.C, 

,  Nov. 

7,  1674        ^M 

^^^1                800  Mrdiiil.  T,,  ('Hmx-rk.  Slitffiinklilnii                       .... 

Ort. 

1,  iss?      ^1 

^^1              n&l  McMituTUiB.  J..  lUdOock  C<ii1ii-n,  it«ll> 

Nov. 

T.  11^1        ^1 

^^M              a&2  Ukik.  TiiuMM.  C.K..  0.  Voik  riacL-.  K<Ui.1>(ir)(l< 

Jun« 

4,  1870        ^M 

^^1              SSa  MiiKirAi.KrJ.  H..  S.l'icloria  Villu,  N*««M.|p 

U.7 

S,  1877       H 

^^^1                flU  MlLLEIi,  ROKVHT.  Brrpli  rtrnTp,  Lock  l^rk,  Ifanialcy 

Mu. 

S.  1866       ^1 

^^H                >U  UiLU,  Jl.  11..  Ilii.-I(»iaiituu  I^lffv.  L1u-*lcrflrld 

Frh. 

4.1871        ^M 

^^^^              3S4  BitTVlllLLiCHAii.,  JiKiiO'iid.  N'nvi^iul ■•.'-■  m -Tine 

Ajffil 

^H 

^^^^              3&T  MiTcuiu.  JixKrii.  Helton  IIbII,  ItntluTliim 

Fpb.  14, 1974        ^1 

^^H              SM  U  ITCH  unox,  K..Jua.,l'MiIo)iC«1L,I'>"t*()TiMinH[Htion,  (.'■>.  Dnrhun 

<  FA 

4,1866       ^H 

^^H              859  Monir.  T..  Moiilnal  Iron  Or«  Wnrks  Whitoliavm 

Sqrt. 

4.1HBI>       ^M 

^^H              160  MoSKiiuriH.  Jo*.,  SfiU,  OUcnii,  C-wk*mu>nth 

J  nil* 

4,18<S       ^1 

^^1                161  MuoH,  T„  CaiBlK-it  (UiiiTj.  Itljtii                                                   

0«. 

8.1B66        ^M 

^^^1               Mt  MuoB,  Wm..  Jan.,  Ilftton  Callurt'.  Vain  llunm 

Joty 

2.1878        ^1 

^H             Sa  Hooait.  R.  W..  CoIUm?  Offlw,  w'uitulwTen       ., 

Nor. 

ft.  1870        ^1 

^^M              S«i  MoKiMH.  D.  t>.,  a.  mbnnPko^NvwiMtlo-nii-TviK)            

^M 

^^H             8K  MnxKi*,  W.,  WtMrids*  CDllii-rr,  rkM(*r-l«-SirM*,  Kvnw  Hoiuw  .. 

isss     ^1 

^^^1                 MCHoiiTuK,  II.  J.,  t,  IU,Mtl  Cnwviir.  Sn>hi<rniiKli 

IMI        ^H 

^^H             MT  Hoxioi',  11.  T,.  I«nb(<>ii,  F*>i<v  H-hkm 

A««. 

XI.  1863        H 

^^1               MS  M<»K*,  Wh.,  tlanixHiT  ColUtry.  IImI 

Mar. 

t.l87«       H 

^^^1               860  Urrsi.K.  Jokm,  11.  Otf'inl  Ttmer,  (latmlmd-nn-Tyiw 

iUr. 

7.1881       ^M 

^^H               87D  Mrt.r*«r,  W.  T..  lt»|^lfon,  Dii-vlil.rr-nii-llwIlMiic 

Dm. 

a.  1867       ^1 

^^^1             8TI  Ur>iiti,  Arthi  ■,  T.  (''>lli<vir->>l  Sim-i.  N'r*nirtlv.<«-T)n« 

.  J  una 

6.187S      ^1 

^^1               87!  Mroiai.  W..  K.dridijr  Mlii»,  IWIIinKkum 

A-K. 

xim*    ^H 

^^^1                 K>*SittKK.  ICciKiLrii,   Koaliri    KpiKorrk*    Ihnvdir,    l^nBlwiiltial,    IWr 

H 

^^^1                              bnickeo.  I'nunU 

18«      ^M 

^^H                 874  K*VU>«,  J.  T,  Ift  Wi-.l  tlajtna  Slnw4,  N'fnri«irtli>-«a-1>M 

I>r4^ 

CIHM      ^H 

^^H               tn  NiUoH,  J..  I'K..  SO,  W*utH<^li  (■liicf.  Sc«cMll«-<iii-iynp 

On. 

4,1866       ^1 

^^^1               Xn  Nlinx,  Join,  Mlrni't>i.  Yn>k>tiir* 

M.J 

tl6«       ^M 

^^H               srr  Nkitali,  B.  K.,  riniHbw.  (»»l«*b««d 

Hat 

tisea     ^1 

^^1             8711  NrcMOLiav.  R.,  Jhb,  ilMnil«h  CnlBnj,  ClMtfn'la-H<nei 

Aim- 

T.tMW      ^M 

^^M             87D  NimoiMM.  J.  W. 

oa. 

n.isTi     ^1 

^^^1               9!V  Sicnouxtv,  HtUMtfcL.  HuUleteo  HalL  L»d> 

Nor. 

7,  iset     ^1 

^^^f                 8NI   Ti(»l.(.  <'tmM,  JoallliHul  Ni-ir<<ii>|lo.Bpdn-Trn» 

.  rok 

8.1S6B      ^M 

Oet. 

lUM      ^1 

^^H              SSS  XrnAM.  Tnmtdt,  llmul  Mnd.  Baf;,  l,aMMMn> 

S»f-. 

11.1876      ^M 

^^^^^^^^^^^^^^^                              ^^^^^ 

^1 

^^^p 

«nm»                 ^^^^^H 

^^    3H  OaDCt,  Joii!<)f-..So11«Uar.fkMd>Tbnd 

M»r.    C,  laST         ^^^1 

^^^     >86  OniLviB.  A.  Oriih*.  4,nnat  ntsrfp StrtH,  Wntmuirifr,  I^iciidnii 

3.1X77            ^^H 

^^B    S06  Ourti.  BoglDT.  ClMrUw  CallUry.  d«»  Durham 

Nov.    6,1076                ^H 

1          387  PACir,  T.  nuksp  AwkUixl 

Aprn  10,  UQB                  ^1 

^^K    MS  P.IUtKK,  A.  S.,  Wanllry  llatl.  dmi  NuirMutle- Ttiio 

^H 

^^^K    JM  Paluik,  ('.  M.,  M.I'..  Haty,  Nninulle-iiTnn-Tyne 

N'.>v.    G.  INS!                  ^H 

^^1    aw  PAMiir.  C  lUdihwk  0<m1  Wnrk.,  nor  Ualli 

SrpL    6,1806                        1 

^^"     801   PivioN,  F.  S..  HUknmrlh  CnlHmj.  XniukrUiHl 

(Vt.     S.  1807                         ' 

V            SM  PAmlin,  r..  Hiiibm-lp-Hiila,  Kitb?  Mnn^■id■^  York. 

Jsne   6.  IHTS 

^^K     MS  1*AUtX.  JoM.v,  IIiill>>«'lr-K«Ii?,  Kirb;  M<ra'>iilr.  Ycifk. 

April  II.IW74            ^^M 

^^H      3M  PtlKiNOnji.  M.  Vi'..  Wtmrnuwtli  IL'nltlir.v,  .SuiiiturlaiHl 

Otr.     1,  IH«4            ^^^1 

^^B    aoe  PAlir.'X.  T..  h'.().K..  Ath  Catlnffv,  Itlnnlnithaiii  Ktad.  Wixl  Itmmitirti  OM.     1  IMS                ^H 

^^V     896  PATnMiy,  JoBX,  KiiirfnMT.  Xapln 

Not,    7.1874                 ^^ 

■            an  PBAm.  M.  W_  \YiK»i.  lAiicukiM 

Jul;    S,  1S73 

^^K      m  PlAOOCK,  DaTII>,  Wtmt  Rroinm-ii'li 

A^;.    1.  1W» 

^^P    KB  Pnamts.  F.  II..  lioatlBi;  1n.ii  Wnrk>.  Bradford 

Oct.     1.  IHIiT 

■            4m  Pxjtsi.  Sir  J.  W„  lUrt..  M.I-..  Ilndn..  It.ll.  OuUbn.'.  Yoritihin 

Mm-.    B.1HG7 

1             -101  Pnt,  Jons.  WkaniclllTiv  SlU*|ii>w  l''>l1wnni.  niiir  lUrnilcjr 

Nor.    I.  ISOO 

1             *)S  Pmi,  JoiiSf,  Hnr-li^><'.4IWv,Wjlain-«i.Tjiip 

llw.    8.1877 

■             409  PxLK,  WrLLlAM,  Ailiflrld.  Wiirkiiintiin 

Oct.    1.  iras 

1             «H  PixMji.i,  J.  II..  t.  CUnniw  ll<iil>liii|rt.  Hi»lh  MiwI.  MaiK-lmter 

Mar.    7. 1H74 

^^K      40»  PlCKI-P.  P.  W..  IEi.lil»D.nMr  liUcUnm 

F«b.    6,  Xtm 

^^^V     406  PiT'oiit^o,  AirRr>.   l^..  S-mtli  liiiliaii  MinlnK  C<i.>  <J]piiiK'k  KutmXr 

W                           IVnU,  Mulnu  ltnil<li>iii<ir.  IikIw 

Majr     5.11*77 

1             407  PoTTSK,  AuDiRO:),  CK.  HmIhu  Hall,  Npttnulli^-oii-Tfiif 

Mar.    «.  leflO 

1               <HIS  POTTXH,  A.  M.,  ti'liir<niinirCVi]l..  N'urtliuiiihrtlBiiil  (Urmhem/Couaeil) 

Fob.     »,  1*7J 

^^K     4M  roTtiH.  C.  J..  Il«atiin  Halt.  Nmcntllp-oii.TiKc 

Oct.     a,  1874 

^^f     4IO*l'orriK,W.A.,CminUiig:bmllo<i>u!,N'.'rlliiiiiilH<rluii(lf',U^M.o/r0KinH'(J                  18S3                         | 

411  Pmcx  Jonit,  Urwim.  Piliiicr  A  i\i^  l.iiiiitvd.  Jirrow-oii-Tjii* 

MHr         1H7T                 ^H 

41S  PHiri,  J.  It.,  SUndUli,  unit  Wieun 

Ang.   7,  IMU)                 ^1 

4U  I'mnTXAV,  Jos,  Ouol  Owner,  XcnrcuUc-im  T.'riio                ...         ,. 

Sqit.   %  1»71                 ^1 

414  PKtxaLN.  KDffjkiiu,  ('hiijipli>|[ton  L'altlny.  NurlltnuilMrUtid  ... 

Aiiit.    4,  1B77                ^1 

41S  Riu^AY.  J.  A,.  W(>tll>rr>ik.  Dnrtiiiclim 

Mar.   «;il«60                ^| 

ilS  R\uslt,  Wm.,  TuttdaU  Culli<<ry,  Cuimty  Diirliam 

.  Sept.]],  11^5                ^H 

41?  RxsD,  RosJCHT,  Fcllins  CnUicrr.  Oatnbcwi                              .... 

Uh.    S.                         ^H 

4IS  Hkm,  UAKiKt.  <lliiii(Ur«^  Abndan) 

i««s           ^1 

419  )1»«II9,  Wm.,  Ti-iiliix,  Uohviiiia 

6,  1B7S                ^1 

4SU  nKll^  AsuaBW,  Xntcinllc-iin-Tyiis                              .  . 

April  S.  1IIE70              ^1 

4SI  ItmiAHii*,  B.  W.,  M««n.  tlolvkiiw,  Vaii^liaa,  K  Co.,  MiddlMbro' 

Auff    5.  Id7«                ^1 

4SS  RtcHAHiiaox.  H-,  llackwarth  Colliery,  XcwMatlo-on-Tfne 

Mar.    2, 180S               ^| 

413  Rii-HiiHiioos,  3.  W..  Iniii  81i)pbiilltlcr.  Xewcutla-oii-Tyns 

.  Svpt.   3,  If^O                ^H 

42t  RiULET,  0,  Trinitj  ChniiibiTr*,  N'i'nca*llj  c-n-Tjiii' 

Feb.    4.  Uts,                ^1 

41&  RiDLitr,  J.  tl..  Mmrv.  R.  A  VY.  HiiwtUnni,  Nowautlviiii'Tjno 

.  April  6,  1»7I                ^1 

426  RiprAHD.  J..  BrUgsimter  Offlcni,  WalkUo r.  IIuIlun-le-MHun,  Lau.  Xnv.    T.  l><7t                ^| 

4X7  RtOBV,  Jouk                              

Feb.    Tl,  1N7S                ^H 

(lat) 


4S«  RiTSOX,  U.  A  ,  ft  QiiM*  Btnwl.  Xc"f»«Ii.-un-Tjne  .,  Oct.    7,1871 

420  lltTiioy.  W,  A..  SWlbolllc  Colliny,  Q«ir  AInnick  .  Aj>rll  S.  1S70 

430  RonmTMX.  V>'..  U.K.,  IS,  St.  Vlncnnt  Str«ot.  QlMemr  .  M«r.   B.  1H70 

431  RonivKis,  (>.  C  Rr«rvhiiiaii>l  nairwColU,  Rufffle;.  SUffMdiUra..,  Ser.    S,  1870 


43S  lIoaiNiwM,  II,C.K.,7,  Wiwtiniii«t«r  Cfatntber*,  l^ondoii 

483  Roui.iftoi',  JuiiN,  HpbbiiTii  LVUiorj.  iiMr  NfwritiitF-'in'iyno 

4M  RoHIxanv.  R.,  llnirlidi  Ilnll,  nnr  Itiiliop  Auoklaiiil   .. 

WS  RoMOH,  tC.  Miildlt«lini'-riii.T«ni...  ..... 

486  ROMOX,  J.t).,  ItutO^biinHlo  Oillinr,  Bfi  DaTUuflrton    . 

487  RoBwni,  J.  T.,  0»iabiitlan([,  Olupn* 

438  HoDsox,  Tiiou.1*,  LnmlcT  .(.'('llicrT.  ¥ntee  Ui<niea 

439  Ron miO!(.  John.  C'mKUIc  Kail.  Durliaiu  ..  Mkr. 
4-10  ItiMCHMV,  J.,  R«*ciliilo  Lidtrv.  nror  rickcrliif;,  Vork^lm  ..  IVI>. 
441   Koni.,  J.  A.  (1..  Coiiiiilliiiit  Kciiriiivrr,  13.  Ilnliruto  Tcqiaoa,  K mroMtle  Jotjr 

448  Ro8«Bn,  W„  Mineral  )*urvi-,v(>r,  I.UiicU,*.  OtniiartUenthira 

443  ROTUKBU,.  K.  v..  S7.  INrk  l>kcis  Xtn-  Yntb,  C.S.  ..    V*r. 

41-1  RorTUiMii.  Jew,  n,vliop«  rjlicry,  SuiidcrUiid 

445  Roirii.iiixit:.  J.  1...  Rvlioix)  Cilllrry.  SuiidcrlRnd 

446  Rorri-KDOit,  Wu.,  Si.tiii>y,  fajx  Hrrt"ii  Atig. 

447  RotrLBV,  J.  C  l4)iH|n<<nHt  Colliivy,  Otairv  M«w  Z«alBnd       Dm. 

448  RinDBBrOKu,  J,  Halifax  C-ial  Va,  I.d..  Alhion  Mine*.  S^^m  Sooti*  ., 
44a  RmiNRroKO.  W,  Wwt  Slilcld  Kow  VnWicrr.tia  Clwiter-U- Street...  OeU 


Sept.  3,1870 

Nov.  4.1870 

K«b.  1. 1888 

Ai>ril  S,1S70 

ises 

Sept.  4.1809 
0«t.  4,1M» 
Mkr.  6,l»Ge 
IV-li.    S.  1807 

S,  1I>7S 
1868 

a,  1870 

^lA.  n,  iti7» 
Oct.  7.  ifle 

0,18&7 

4.187S 

1S«S 

3,  W* 
1,187S 
4,1876 


iUy 
Kuv. 


April  11, 1874 
April  4.1t!«a 
IVo.  7,1867 
April  11, 1874 


4Cf)  RrrlKB,  Tiloii,  KlHTilrxi  Mniii  Colllan,  llltydim-nii-TFno 

4&1  HTDBtt,  W.  J.  U..  Kortli  Sitwjl  Ilr«»  Waika.  Newoattlo-onTjne     ... 

4C!  R*nEr.  Okorcik,  Vaiuhall  ('nUiprio.  Rnabnn,  >forth  Wale* 

4fi3  8CAHTII,  W.  T.,  Kahv  IVllo,  llnHtiinloii  

454  Scorr,  Avddkw,  Bmimtiill  CiJIiFry,  Acklinirtoii  

iSS  Scott.  C.  P.,  itttvtbutd  IVII  Cnlliori,  (Inltilinul-oii'Tyiic 

45C  ScotULR,  fi..  Patkndo.  FrUinftlon,  CnnitKrUnil 

4&T  SBtiDOX,  J.  F.,  Dnat  Hamnod  CuHurW  otmr  Aomnston 

4S8  ftntU.'K,  V.  Vi\  PritchRFd  k  Koim.  9.  GntttchoTcb  Strool,  LAndan  ... 

419  Shaw,  Vi',,  Jim.,  WnUiiiitbam,  n'a  l>krihifcti>n    . 

460  8niEU  Jt)U!c.  t'minniitliiiiit'  rolliirr;.  Coiinl.v  Diiriuini  

4fil  Skumk.  IsA.ii'.  I'ditrvft'liti  Ilr-iKv,  Wrvtbain 
4fi3  SiiunriiiDK.  T.,  IVk  llmm-,  Wiiiilaiilif,  Wigan 

44i8  Snrrr,  C  A-,  VfnUx,  SoiitU  SliicWt 

4M  8iurcos,  J,,  Hpwortb  dillicf.v,  iii^ur  t>at««hMd'«n>iyno 

465  tDmrMN,  Jo* ,  BpriiiRbiU  Mim^  ('mnlirtlBnil  Cu..  Knva  iicoU* 

tm  SIH1-F.UV.  J. I).. U«ljtvtti-M  HoiMt.  lilajnlonon-Tint ('JTm. aTCDHiMiO  Oct.     4,  l«eo 


I 


Jul  J 

June 
April 
J  mil! 
Mav 


S.lfi7S 

1.1867 
«.U7] 

8.  mi 

6,1971 
186S 
April  S.  1866 
April  11.1874 
Dm.  C  1866 
AUr    8, 1H73 


407  Sivrsos.  J.C,       .  

46!)  KtupiON,  B.  Moor  Honic,  Bytoii-oii-Tji'o 

4<i8  SiuiiQK,  R  'iir.,  I>ruiunioiid  CU1.,  V  cilvitic,  Pictiu,  No**  SeotlB 

470  SlixK,  T,  3t  VUipyiiiKlon  ^tnwt,  Wnlmmlalid  Itnad.  XoveutU 

471  S>.iLt.  0..  DtilTivId  lt'A.1,  lloib}    . 

47!  Sjiiirt,  O,  P  ,  <Jrert«liiir»l,  I'uiiliHdgr  Woli. 

478  KNnn.  J..  Rlckcnbnw  CollJcrr,  Lii(cb,  near  ItanehcilA 


April  7,1W7 
Aug.  SI.  I8&2 
.  Dec.  4,  ltr7& 
iv\j  2,  IB72 
Jirn*  4.  1H70 
Aog.  G.  IMM 
Mar.    7,1874 


I 


^^^^^^^^^V^      (xxii)        ^^H 

^H 

w 

(UfnB,                  ^^^^^H 

1            *7fS%nm.  B.  Cltnovt,  nutkU.  Swlnluli.  U*iielMiar 

IW.    S,  1874        ^^^H 

W           tn  duirn,  T.,  Sta^  U.E..  nndrrfofd  VltUi.  iir.  Xtmaliain,  (JtaawiUr  . 

Ma;,   &,l»77         ^^H 

^^^    in  SMITIt,  T.  B^  nia»a<  PodtHlr.v.  Srmgatv  Slnwl,  HiiiKmtiumTflio 

Dot.    S.1874         ^^H 

^^H     477  8xi>witoii,T.JBiL.W»tt  ItitcUboroL'uU.iir.lWLaii.HiilterUiigtan  8c]H,    <  18M           ^^^| 

W          47S  Sopwrra.  A.,  Cwooek  ChM  C^Uiericf,  iMr  Wal»ll 

Auk.    I.1M*                 ^M 

^^B    479  ^Pwirn.TitOLi..C.arMlO«iiiVB!4L.  W«Mnili»tQr,  UMukRi,  aw.    , 

uu.  ».im           ^ 

^^H    480  IJOmiliRX,  It.,  RiirU4gh  Itoow^  Tbr  ["amK  Trailai^arTilU.  (^ariUIT 

A-K-  s>tae6 

^^M   481  SorniwoBTii,  Tho*..  Illodl*;  Uma  OtflbrM^  nuu  W%sn    . 

Uay    a.  1S74 

^V    48!  SriNCB,  imta.  CMUm  ki>d  UtlgMurfU  OdIWrifs  W«fkU>s(<M     ,. 

.  Sv*.   7. 1«74 

V            4S3  SrcxcM.  Jdiix.  WuttptU  RmhI.  KoBtMllo-oa-I^M...        V, 

Btft.    4.1808 

^^H     4M  SruciB.  U^  NvwbQra.  MMtf  K«iTaM«)a'Mi-Tyn« 

ScfL   4,1080 

^^H   48S  Snxou,  T..  Rjrbni,  X«waMtI»4ii*Tf  no 

Dm.    IV180S 

^H   488  Srtxcia.  \V..  39.  New  Wdk.  LcfaMler            

AiiK.  81.  IMS 

^^1   487  HtiATN3iM.«,  A.  L..  Uarbun       (TtCK^pHMiniin)  Dm.    6,  IHSB                        | 

^^H    468  Snst>.CR*Hi.l:(  H..  Aluabargti  Haii*AUMr  Marnnrt 

Uar.    8.180t 

^^^    480  8T«raBK«n(,  0.  l(..O.VicluriBCbuib«n,WMtiiuii>t«r,L'<iidoa,Kn 

.  Oct     4,1H«0 

[          400  VT*rnta*»i.  W.  H,  EUwkk  llnai^  Xtwrnidlo-mi-True 

Mar.    7.  1807 

^^K    401  STBTKXvn,  R^  Lixlu^'llv  Iron  fVi»k«.  [■crhspllj^,  Kifi'durv 

VA.    6.  1876 

^^H    48lS  SruftiXT,  W.,  IVp^r  AiJni,  N'iiT()alIi-rt»ii 

Jaly    2.1871 

^^H    488  Stosrt.  Taof.  l^L,  C1nu|[li  lUll  Inm  W.irtt,  KiiLwrnn^  SulToTdttiin!  Fob.     h  1876                          | 

^^B    404  Sraisnt,  Jonx,  SUothom  l[ciiiii»,  Caibri(lj[«4ai-T>B« 

Hay    XIS67 

^^H    40S  Sruiu.  J.  II..  W!lliii|ct(iii  Hciiiie,  Co.  Durham 

Uol.     2.1874 

^^B    4M8  Stkattoh,  T.  tl.  1(_  Tmlff^i,  South  U'tlm 

l)(o.    3;18n 

^^H    407  Bwiuow,  J.,  FoMop  n«ll.  Lliiti  Oncn 

Hay     2,1374 

^^P    4M  SWAUOW.  K.  T,.  Hpriiifcodt,  Uataihna 

laes 

^^B    40S  Sw*S,  R.  P,  ShipbaiUiq-,  N(nrokiUe4ii-Tj»c   . 

Hvpl.  8,1871 

W           coo  SWM.  J.  0..  CpMU  ilall.  iicur  MiddlalW       

.  8«pt.  3. 1871 

1             COl  SirA»y.Ca.,a«c,0«n«mlM)i>lii|iAuo.L«l.,GvX«»IlrcwlSt..Loiulon  Anff.    7.  iSTt                  ^^ 

^^h    BOS  TATKSlHoy,  KinUanrortliCDlUDrT,  Co.  Diirlum 

.  Kopt-H.  1A7&                  ^1 

^F     G08  Tatiok,  IIcoii,  King  8li«f4,  QtiaT,  XswmatlD.on-Tyiu 

,  Soiit.    6.  18SQ                  ^1 

CM  T^ruw,  T.,  Kinit  StnMt,  Qua.v,  NpuontUc^n-TTne 

.  July    E.  1S73                  ^1 

GOG  TATLi>it-KMITR,  TllOMAD,  Un)?iinv:tl  I'nrk 

.  Aue.    :.  13(»                  ^1 

508  TuoM^a,  A..  Bilioii  Hniiw,  tioir  Xewnhtro,  OlaoMfUnlilra  ... 

Unr,    2.  1S7S                  ^1 

U)7  TiioimDK.  John,  Hi<»Kl<c.ni  Hull.  OiritOT       

Hq.l.    S.  IhGG                  ^1 

COS  Tuoxnoir.  If,  Juu..  lUilriilui-  ILiait.  Wiugite,  Obi  Dnrham 

Sq>t.    7.  1SG7                     ^M 

600  Thommoh.T.C,  Hilton  Hall,  CarliJ« 

Hny    1.  l>«t                ^1 

51D  TnoHWM.  Joii)t|  Etlnii  Uiiioh  bjr  MiddlMbrc^  .. 

A)>nl  7.  lifT?                  ^1 

bit  TuttVJHMi,  Jus.  P.,  MaiiTcn  Main  ColUwy,  ItulliBrlwm 

Feb.     C,  IKTS                  ^H 

613  Tixs.  J..  t'.E.,  AkliUni  ln>n  It'.llititt  .Uilk  llmrar  AiibtiNi.  Brlitol     . 

.  Svpt.   ;.  IMiT                  ^H 

813  Ttuw»-Wiiioiit,  C.  aiiiv-iaU  Clliitry,  Workup,  Noll*     ... 

IHOS                  ^H 

614  TtaoN.  Wm.  Joiiic.  IS.  t'uiliciiiHv  Kiail,  WliiUilintvi 

Mar.    8.1677                  ^| 

615  Titicx,  D..  Birlley,  ClieitM-lo-Siiwl,  Uiirbaiii 

Feb.  11,1874                 ^1 

618  Trucl^  WiuuKD.  Taaflvld  La  ColL,  Llnu  Qrvon  Statiou,  Nowmrtle  Ort.     7. 1876                 ^H 

817  Vm»n,  Jouk,  Diaiuaud  HoriiiK  Omiianj',  Wlii(vliav«n 

.Ha*.    3. 1877                 ^M 

^^^^^^^^^^^^^^^^                         ^^^ 

1 

■ 

^^^^^^ip 

VLCCTU.                     ^^1 

^^^^^^^HS  W«i)iiAH.  R.  V.  »iiil  .M.K..  Min-'o'J.  tValfm  iiiriimrH 

l»«L 

7.1887           1 

^^B                 Q19  Wai-kkiuO.  H..  \Vliiini(<l>ff.>H1k<l-»ii>t'41uTi(H.Wi>rtl<7,nr.  Sliffficli! 

i  l>«c. 

2.1871 

^^M                   iSO  Wjkr.KRX,  J.  S„  16.  Wall^to.  Viig^a.  Lniimihirc 

n«. 

4.  ISM 

^^M               SSI  WALKca.  n'..  t<«liliiini-b^aW'!4<« 

Mu. 

&.1S70 

^H                 &2j  WtLUCt,  HKsnv.  Trench  Hall.  tUlolimd 

Knv. 

%lft79 

^^H                 &2A  n*Aiiu,  U..  RiiUiuri'm  IU1I.  iionr  IViikridicP.  Htatlnril  . 

M.r. 

6.  ISAS 

^^M                 lot  W  iRi'tL*.  JdiiN  I),  M.K.,  Kvilliciiirli  Kiij^iif  Wurlu,  OiiiiilH«d 

UnT 

1,1876 

^^1                 535  n'.tunEt.t,  H.  C.  llw  Hill  Kuiiw.  Alfrvtmi 

April 

t,  lue 

^^M                 6SA  U'.iiiiiixi>tox.  J.                          ... 

flcl. 

0,1S69 

^H                 C3T  W-ATW>:(,  n.,  lllgli  Ilrid^  n'.ilw.  KcwcwIlo-mi-Tyns 

Mm-. 

7,  isas 

^H                 Ke«  U'atiox.  H.  II..  IIIkIi  llrlJtf.'  W<.rk>>.  NrwrntlpoiiTinv 

Mir. 

3.1877 

^^H                    G)!I^  VVAtioX.  U.  hliiiiUy  nriil  ]1n>igMliIiiii  .Miiir  (.'rUlirrim.  iimr  Uiir}'|ii<rt.. 

.  M>r. 

T.i^es 

^^H                   (30  Wntikii. .[.  fl..  Bvdliiitftiiia'iillicrii-i.  IIiilliiiEtoii  fJlrmiir  0/ COttmeltJ 

■  VVb, 

<.1SM 

^^H                 S31   n'i»ri(.iitiTT,  ['.  (i,  U..  Kliwiek  Iran  tV^iilu.  Xcwcuito 

June 

2. 1B96  ^ 

^^B                       &»2    WllATKT.V.  W.  L. .              . 

Dw. 

•hUTS   B 

^^H                    633  Wiiirs,  H..  WurdulD  ('<in1  ( 'r>inpii>i,t.  Tdb  |jii>.  nmr  Dnrtiiiirloii 

uas  H 

^H                 ai  Wiimi.  J.  v..  M.K..  Wnk.-Ilria 

July 

S.  I8»    ■ 

^^H                 ^^^  Wmrr,  J.  W.  H..  W>«iilk'if>itil,  iicnr  Li'iili 

Scjit. 

£.1870   ^1 

^^H                 &3(>  n'it:tKnic.(i>.  Jauuh.  IlriTidlf  Li'il;^^,  lu-'ur  I'nituu.  Ltiicwiilm 

1J.C. 

4.1(176    ^^ 

^^H                 C37  WiiirKLAW.  JonK.  IIM.  (ii<i>tvi-  SInvt.  ICiIinliiirich 

Kvb, 

6.1870 

^^^^_          S3S  WitirKLAW.  T..  Sliii-lili  itii>I  Dxlull  CiiUiorii'm  Mutliomvll 

.A|irU 

6.1873    ^ 

^^^^H          S3t>  WitirrKH,  Tnoi.  S,  W^'kcii  Cullipr;.  ncui  (.'oi-cntij    . 

i)CP. 

6.  I!C4    H 

^^^^^          &Kt  WtDiiAK.  C.  N'lTlli  llllflibTirn  (.'otlicry,  Ilowilcii,  Daillngton 

IW. 

6.  uea    " 

^H                Ml  Wiuiir.  W.  H.,  (W]»']i('rUiiT.v,  Hljtti 

Ki-b. 

s,  wn 

^^H                  M£  WiLii.  J.  (i,.  iltillcy  Hope  CiillU'ripi,  Tow  Lun-.liy  Dutliiiglon 

Oc(. 

Msin 

^^1                  &1H  WiLUAM).  fi.  Ui'vcUnd  Lodge.  MiJillofbro' 

»Cl)I. 

£.1806    ^ 

^^H                 61-1  Wll.l.l.tu*.  J.  J..  I^mlgwin  llounc,  Uxlrwpll,  Ftlnlihlro 

Nov. 

2.1871    H 

^^H                 &15  Wii.i.)A)i*i»>>  John,  I'lifmlcul  Maiiiifiii'tunT.  Siiiiili  Kliwldt  . 

S(i.l. 

3,1671    " 

^^B                    iilS  WiLMAU40)C,  Joii\.  <'amiM(-k.  &<:..  d >lUi'rii^  lIcdiii/'fiirtL 

KllT. 

S,IW8 

^^^1                 blT  WiixlK.  .1.  H.  INirtiuiid  TcrmiH'.  .Vcwrutiv       fJlfmifr  o/ CornfilJ  Hat. 

6.1837 

^^M                 6IH  WiiJiox.  .1.  1)..  Wlii^dd  Iroti  nVki  luid  Colliery.  AUtcton  . 

Nov. 

5. 1»3   ^ 

^^H                 tit9  W)t«U!f.  ItODKOT,  Klimb]'  Ciilliarr.  MNrj]iciTt  ...        ... 

Anjc. 

1.IS74   fl 

^^M                 tut  Wiuox.  W.  R.,  Kii'|iai  snd  Allerlon  Cnllieri**,  L«MU 

Kib. 

e.  1SG8   H 

^^M                 HI   WiimR,T.  ILGnt  Slnei.  NcH-c«tlo-nii-l>no 

Oct. 

7.1671    H 

^^H                 m  WiMi>,  i*.  )•..  t'nwUiut.  lltlilgr  nf  Kftrii.  IVrtbililra 

1863    H 

^^M               U3  Wood.  l.tKD'AT,  SoDtluU,  Llimtvr-to-SlrvM  (Pin  PsntBivr,  X'rac 

■ 

^^1                                hrr »/ CounrttJ          

Got. 

1.1867    ■ 

^^H                 6H  Wood,  Tiiuua».  Itulnton  IIou«c,  Fence  IEoum* 

Sept. 

a.I8T0     ^ 

^H                 S66  Wood,  W.  11..  U\-sl  Huttoii.  Fvrr>'l>iU 

1856 

^^1                  GSI)  W'ooo,  Vf.  ()..  Trii>ul':>u  (Iruiii^  CiiUlcrir.  Co.  Durhnui 

Nov. 

7. 1SG3    H 

^^H                  567  Wooi.rocE,  HtDiitT,  St.  licit.  Cnmbnlaiid 

U«r. 

)87S    H 

^^H                  S58  Wuiuirr,  U.  U,  13,  T(liiii]iliiKt<>ii  IJtnvt.  ( 'uiibrlilir* 

Jul; 

3.1873    H 

^^H                  ESS  Whiuiithos,  T„  litnokCuii-uii.TKiM           

.  Soft. 

13.1873     H 

^H                  tun  Voricci,  I'niLiP.St,  DuL-kiinll  Old  ttoid.  Iluidcjr 

0«L 

11.  UTS    fl 

(xnfli) 


1  ACXMTD.  W)i..Jiin^U.B.,llori«;MB)uCullb>ri<m.U<irU;.  ui.  UmU  Vth.  7,  ISM 

2  Diu,  C.  B,  Pkik  HoiuD.  Durham                     ...                    D(«.  S.1970 

3  UKAtfitt.  nmuT,  U.lr.R..  m.  Hclpn'ii.  LanoMUn             Oct  B.  1878 

4  IlRtu.^  KicnikiD,  Uiiuiiic  Ea){iii«r.  Oilwall.  Dortunnd        Vor.  lit  1880 

C  Brrin,  W.  K..  C.E.,  t-jninan  Hall,  niv  n'mhau Feb.  7.11)80 

6  Cuswio:*,  ions  Oun.  SI,  On?  suvot.  XoocMtW^n-Tjriu          ...  Ai^.  &  tSftl 

7  Dacxm,  Thomii,  DMrhMn  Co1Hb>7.  pftf  CarUdf         kUj  4,1878 

8'Unov.  Jauis  is.,  ITft  Hop*  SirotC,  OkiitDw A^t-  S.  1878 

>  Elui.  W.  K,  KU.S,  Wipn        Juna   1,1878 

to  OtniiM,  OiDiiai  n..  Its  IVinma  Stmt,  KdiabiiTgh  ...                     .    <>«t.  1,  U81 

11  UucBmiT,  TuoKi*.  Eliriiigham,  I'nJliw.<m-1^e                               Haf  4,1878 

IS  OotrpiN,  J.  a.,  la,  Lowilur  Slrett.  WliitrharoM 8*pL  7.1878 

U  UaiwnTLN,  Jonir,  Sl(Jt»n  IVk  M!»m.  Jlar^.b^-lhw-SM  .,          ..  Jdm  10,  1881 

14  Kn-Lnr.  WiLUiK.  U'iiTui                            Jbud  I,  ISTB 

15  I.i^K-inTin.  John,  Aucliinbralli.  &«.. ''"IlioriM,  Lanariuliir*             ..  Sept.  7.1678 
IS  LiW8,  W.  G.,  Ciril  EnKinen-.  Newf«t1i-oD-T;nu       ...                    ...  Oct.  X.  1880 

17  Lunrnixis.  David  MoiOAir.  f.O.S-.ahHivniiOtBcM.  Pnniitpoo) ...  il»j  II,  ISSI 

18  lUirtB.  Tom  pAtUHton.  AllhaUon  Colliery.  HtabgaU.  CarUiU  ...  Feb.  IS.  1878 

19  Pom,  Jot,  Jun.,  Ar«hlti«t,  Ac.  Xnrth  CUer,  Rokcr,  SandwriuHl     ...   Dtc.  6,1879 

50  Palot,KDWjiitnO..  Vlnloria.  llritltliCulumbia                                   ...   Fab.  7. 1H80 

51  Raoru,  Willuw,  M.K.  It).  KliiK  Hirwu  n'v.iui Km.  S.  1878 

S8  BVMXU,  KciBHT.  M.K,  ('eJiiiiw  trtni  Wrnkt,  Vawiiutini,  K.B.        .    Aug.  3, 1878 

55  inSQXU,  JOBX  W..  N«iibiirii,  livar  .NfwcHtlr-un-Tjrn*          ...            ,.   Majr  4,  1878 
E4  Tornso,  Waltn*.  Maora.  Cro«,  Trtlej-,  &  Co.,  IHatt  Br%e.  W'igaa  Mar.  I,  1878 

56  Waumo.  WiLUAii  Edwahd.  l.o»t>u»r  St»v^  maiciaaivo !l«r.  18, 1881 

80  WuarAXLBT,  Host.,  M.B.,32.  St.  Ana't  Stnot.  UanchMUr SapL  7,  1878 


1  AK-HOU),  Tito*.,  Uincral  Sarrcfor,  Claatle  Hill,  Orconflcld*,  l,Un«11;     Oct.    8, 1880 
8  Acora,  T.,  Mineral  Tmfflc  Uaiiagvr,  N.E,  It^lna;,  NewcMlIOMjii-Tyn*  Aug.    7, 18M 


8  Etaiua,  i:.  T.,  WtneatA  FrrrjrhUl  June   7.1879 

4  Haxxm,  A.  W.,  (inuMiioro  Colliory,  DMr  CItMlwAcId  Oct.     8.1878 

6  ItAaaFTT,  Chablm  Roito.  Xpw  Sualuiiii,  Smliam  lUrbouT Sov.    7, 1H74 

6  BiWtLK,  H.  W.,  MarU'j  Hill  Collion.  Oi.io.!u-«I      Feb.  14,  1874 

7  Bsvricl,  T.  tl,  llajdoQ  Bridge.  NortlituubcrlaDd       Uar.    7.1874 

8  BtKO.  W.  J..  WIngaU  CoUIci;.  Durliam  No*.    8.1878 

0  Rovt.Kin.  T.  J.,  II«d(lr>n  Vi«n^^  Wj-laiD-on'Tyne ,,  Hnj     G,  1BT7 

10  BKoran.  THOMa^  Swlwin  Ci.lllw.v.  Ki«li»m  Harboar  ...  ..  Feb.     1, 1678 

11  Baoinr.  M.  W,.  7,  EU*itk  JHrk.  X»i«cai.Ui-on.Tvii« Ort.     7,  1871 

la  BkOWH,  W.  B.,  SprinitfiolJ,  Wamrtms  I.iv».r|Kiol Slar.    2, 1978 

18  Barct,  Jonx,  Cannock  Chaw  ColIicTy.  iienr  U'alxatl  ...  F«b.  14,  1874 


(ixxiv) 


14  BVLMAIt,  H.  F,  Won  Balntoii.  Fmum  Qoqm* Uftf     ft,  IVli 

15  Bcvytsra,  C.  Z,  4d  tttd  Sft  Pwliuicnt  StiMt,  Loiutaa.  S.W.  Dm.    6, 1S7S 

16  B»»nr,  C.  I:.  Ajrbrigf  Fum,  iiur  Wakc&dd  ..  A[>rilU.L»T« 

17  CjkStBKA.  PiDtL.«;ort.  Kcu<kll&Soii,l£,Gi.n'inabMterSUIrfniilon  Oct.  6,1877 
IS  CliSLTOX,  W.  A..  Taiigys  arv.,  Si.  LLncoln  Si..  Qatc«licad-oa-TyDO  Kuv.  6,  l&SO 
19  Cuu, Ron., 8u.Mw(lomdqr Coll., nipUdi.LiuUQrMn.iir.N'swciutIo  Sept.  11.  18T6 

to  ClAirou,  Jaku,  BodlioHton  CoUiorint,  ittta  MorpMli. April  &,  I87S 

U  Cddoold.  C.  B..  Mincml  OBioh  KIwrar,  nnr  BtnuUr          V»j    3.  lt(7S 

S2  CooxsiXE  R;iLPH  D,.  H«HenC<i1UM]rOSIoM,FencoIloujei  Jiiiw    1. 1S78 

t»  COOUOS,  CUAiu-W.  Wlgu  Coal  ud  Inro  Co.,  Umltod,  Wignn  A[>iil2S,  1881 

U  COOFBK,  R.  W.,  Solicitor,  XevrCMOa-wTjDa Sept.  *,  ISM 

£S  DiLXnt,  IV.  U.,  3,  Itinibnike  Timce,  Canlltr  Snpt.   7.1878 

SO  D<H>i\  a,  Jun..  Walbottle.  XcPOillcon.Tjac  .   Die    4,1878 

27  DODaui*,  Joii!!,  Son..  Sitghlll  C<ill>crj.  Oudlo;.  NoTtliambcflwul  ..  A]>Til£3,  188S 
ti  DocoLU,  Joifs,  JuiL.  Svfcliill  Cnlli(-i7.  Dadl«7.  Northumbartand      .    April  23,  LSSS 

S0  DoroLia.  ».  11^  Mantden  CoUin?,  Smith  »\Mdt       ..  Aug.    S,  1S7B 

SO  Ooru.  Patrick. C.E..  P.U.ti.,  P.L.S.,  H.R.A.S..  Monioipal CbamlMrh 

Cliait«n  Toner*,  via  Toi>tiuviU«,  QuMntland,  Ai»tnli4. Uar.    1. 1979 

n  BMH,  C.  n,  Bihcrloj  EIoiup,  Darlington ...  8*pl.l3,ltT8 

n  BM%  J.  C,  IiKc  llaU  Cod  uid  Camel  Co,  limitM.  Wi^u  ...  Dee.  &,  1874 
as  ECOK,  Jons  B..  Ccalport  Wlni  Rope  and  C1uiinWark«,8hifiul,  Salop  Stpt.  7,  UTS 

at  riiitLiT,  Jajcw,  Cnirhfail  and  HolmikU  Cnlliurit*, CliMt«r-lu-Str«et  Aug.  7, 1880 
K  I'ABitOV,  JofiBpn,  BnittoTi  MiiiM.  Stltburn-bjr-tlie-ScK  ...  Feb.  11,  188S 
U  FavAB.  Mabk,  Deubf  Colliurj,  Durbj Oct.    7, 1876 

•7  ObbJUKd,  Jaus.  Inoe  Sail  Coal  and  Cotmcl  Compwijr.  Wigan        . .  Uar.    8, 1878 

88  OiinHKiL  T.  \%  Rainford  CollWriot^  SL  II*Liii'«.  Laueathira Jul;    S,  1ST3 

89  GiiBKiiNB.  W.  J,.  P«iiib«rt^  CoIUm'.v,  Wlgan Mar.    !.  1878 

40  OBBaLET.  W.  S..  QTDTMale,  AahVi;-do-lii-Zouch  Oct.     6^1878 

41  Bauuioh.  B„  Rig  Wood.  Sdltbumbj.tiw-Scii  N«v.    1,UT8 

4::  UARnis.  W.  8..  Andrew*  HooM^  near  Oatq^Md         „  Feb.  14. 1S74 

43  lUnRKOS.  J.  W.,  M.E.,  OUibrwme.  near  Lwdx Aug.    3,1978 

44  HBDLsr.  E..  Raiubam  LodR«,  Tb«  Avenne,  BMkviibnin.  Kent  ...  Ure.  2,  1871 
4A  UBVKr.  Oeo.  J.,  St<iwiiiark(!t  Otin  Cotton  Co.,  StowmulMt Kov.  10^  1B81 

46  BirltBUt,  Stti-Bsa,  tJltoietcr  Kmd,  Dorbj-  ..         ...         ,.,  Oct.     6.  1877 

47  JiMOK,  n.,  U,  Old  Elvot.  Ouiham       ...  Julj    2, 1673 

48  JonarsoK,  W..  AbramOaltiery.  Wigau Fvb.  14.  IS74 

49  JOBDAX,  J.  J,Mitiitd«S.  DoinlDgii>.UiirtoiB,  Portngal        ..  ...Mar.    8.1873 

60  Lkach.  C.  C.  BedliogUin  Colli«ri«*,  llodlitiirton  Uar.    7.  IH74 

Gl  I.tDBiu,  J,  M„  10,  Clucmont  Plac*  Ntn>cutla*oii.T;ii«       Mar.    fl.  1876 

bS  LtlLB.  J.,  Waihliigton  CoUier;.  Countj  Durham  ...  Jnlv    K,  1873 
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^ 


(X»T) 

■M*TO. 

C3  XADC4BK.  It.  O..  RtHwU  VbI^  WdlMcHW,  Xaw  South  W»1m         „  9«pt.   7.  )87B 
b(  XtrnoyALti.  Jnnic  <).  A..  W*r«t«  CalUvj.  Cvntn)  PimincM,  [ndla  AprilSS,  IWl 

tfi  Mti>ni*oH.T»o«.  R..  TbonUllOallUriHtlWM-Donbuiy      ..            .   U»t.  1.1817 

U  Mj>Kxr>ii(a.lI.R.,BoeftlUMFHmCMU.I.Ml(luII.I]unitton.N.U.  H%r.  X.  I1ff7 

GT  UAtti[«iK.G.  B..  nowlltfeCHbM.IH«hiif  Aioklud Dm.  4.1871 

G8  iintr.  R  P,  Oriff  CoUivriM.  NaUMtoo          Oct.  6, 1S7S 

BB  HaniTua.  W.,  C.E.                  Mar.  G,  1881 

60  MiLUM.  D.  S.N<i<bniC<>ltl<iria,Clu>t>lr<> No*.  T.1874 

«l*Miuj:H.N..KuTh«rb*UMC>ll..i:«iitIn<li>IUiliiv.Ck«^Un«,BenB«l  OcC  B,  UTS 
m  Jlu  >■«.  WiLtUM.  i:iil<.«tliam  Uinm.  Uank^-bf-ttM-SM                    ■.  Kdt.  ID,  1081 

es  Uouim.  C.  A..  8*.  CWment'i  Lww.  Londan.  B.C.                               .  Kov.  7. 1874 

64  XOHIMM,  J0I19.  XooWllr  (A>UidriM,  IMIuUli,  K.tL                        .    Deo,  4.  IMO 

<K  pRtenAiiD,W..K«*.«ndI)wnpDnrir7nColla.lloiinUinAth,So.WdM  Dm.  7.1878 

flC  PftnidLB,  Jot.  IIhm)^,  Ccnlod;^  CoHmt;,  Sol  Ooiforth.  SewtatlU   Uar.  G.  1881 

AT  Gatmnox^  Bpoah  P..  SiOnat  QMIf»8trMC,WMtiniii*ter.  LondoM    tbr.  7>  UT4 

68  SAni.W..D.>tcu,Uiridi.K.I.IL. Chord  Uii*.  •■'«  Uud<Upan,  B(«k*1  Nor.  8,1877 

60  SAwna,  A.  U.,  An.  ILSJI.,  Ihufard,  SCoke-upan-Tmil                      .  Dm.  6.  1873 

W  Sum.  J.  B4a:<0Li>,Tha  Lanr«Knim«dldd..         ,.                   .    Km.  S,  1S7S 

71  Kkith,  Tuua.  RUMM.M.G.. 'niatiMUItoCDltkrleMMrSlurfBDld    ...Feb.  C,  USl 

7S  Stourr,  F.,  Bill*  Uqohv  n'Mlilntcten.  Co.  DoriAM -  i^iW-  S.  1878 

Ta  9l«»Bs  Krahi,  I.  <^e«i  KlrNt.  Ncwraitlc                 Oct.  1,  ISSl 

n  Bloyn.T.II>Wie>nCo>lAlninCb..W«atlcigh,iir.I.«tgh,UncMhlrv  Knr,  7,  IS74 


7ft  Tut,  Jakw,  S*m»  Artot,  GarmoodawMj  Moor.  Coxlio*      Ma;  14, 1881 

7M  TiLroRO,  W.  U..  CmnliiiitMn  Cnltierr,  XortliiMnbtrUnd     ...        .,,  Oel.    8,1874 

77  TVkXUtu,  OuioK. SoihBDi Collin?. Solum  Uu-boar       Oct.    t,Ult9 

78  Vnuiorr,  Oio.  M.,  H««n.  Il»r1(i.  Cnwiha;,  t  Stmt,  OttnluMd  . 

79  Wttnu,  H4iuiBArB,C<»on  Park  and  I^iitnnCatL,Bnrtonon.Ti«iit  Jans  4. 1881 
W  Waltiix,  J.  CocLTiiAar^  Sontli  IIcdipII  CoILotj,  Nrirtiutle^n-Tjno  Not.  7. 1874 
81*WiiD.T.  tl..  llanag«r,  Kuldilut  Collitfrj-.  Elengal  Crwl  Col,  Limilol, 

OirSdi,  EaM  Indian  Railaa^  Bengat.  In^  Aiv.    7. 1S8S 

8S  WuDtK,  SovABD,  M.K.,  Craghead  CoUiorT.  ClioaUr-lo-Strori  Fab.    &  1881 

S3  n'ui*.  It.  L..  iriUlnirton.  Co.  DiTfaam  Juno  10, 1S83 


(xXITi) 


6  BirMaiBnriiB,  Vf.  O^  Batl  II<tton  OeU.  Oltee,  Ooabo*,  Oo.  Dukami  Scft.  6, 1ST9 

7  BltU  Oso.  rnio.  3G.  OM  Klfot.  Diutuin        S(pL  6.  1679 

8  BiKD.  IUkat,  HttwIoT  trAnMinw,Ch*rlbiirx                                 ..  April  7,1877 

9  Gt^vKXTT.  W.  C.  JiiiL.  &  OU  Btv«e,  Darliam                                    ..  Km-.  4.  1876 

10  BuKiLKT,  A.  B.,  lloUjrojnl,  Dew>bur7             ...          .,  I'«k  10.  1^(78 

U  BaAVwtLL,  Upoii,  SO:  Bevfrter  Tcrneo,  Cnllercrata                          .Oct.  4,  1H79 

12  Bkdws,  C.  OiLnx,  nctton  ColUeiy,  Fenoe  UoDKa                             ,.  Xnr.  4, 1ST6 

13  BocssAV,  R.                                      Oc*.  (.1878 

14  C*xi>LKn.  T.  K..  KbM  Laigh  Crmk.  Oariinfton  . .  May  1. 197S 
16  CnA5i>UiT,  Ctitnl-Bik  Atkerton  ColluriM.  hmt  MaiutiMter  .  Nov.  0,  IHM 
Ifl  Chapkak,  Alv.  C  UiiiiiiR  Offici>«,  Mondifii,  Sonlh  ShicliU  Oct.  4, 1S79 
17Cniu>.  H.    ..                             K**.  1M87» 

18  Cox,  UCurroHu.  lUi-ctutoiiivnor  Ashbyite-U-Zoiwh  .  A]iril  l,lS7fl 

19  CBurroHii,  T.  W.  P«*»'  ff  ai  CsWeria.  Crook,  by  Darliugtou     , ,  Dee.  4, 1576 

ao  Cnoiii,  I'.  E-  Kimi>|[iror(1i  ITduh.  iMar  Knrmitio      ^pt-  8,  1876 

SI  Cvaur.  W,  Tno*..  Wvdioy  C<i1U0ry.  :f«wcMUv-on-Tyiw        .  ..  Sopt  4, 1880 

St  njiriDS0!<,CC.,Or»B«nkIIou»r.Bi^rrur?.i>f«CiirDrartli,CainbtrUnd  Kov.  4,1876 

ZS  D^vis,  Kks^BTU  H.,  To>nirl(7  and  MUlU  CoUleriM,  Kyton-on-l^  April  6.  IS79 

ti  DiirLiuiii,  M- V,  Kiton.  MtdiUnbniagh  April  7,1877 

ta  DoxKTK,  Wx.,  UiirorCh  Collioi?,  WMltmgtaa  Stadini,  Ca.  Uurhoin  ...  Sqit.  S,  1976 

tS  Dc>iiu(.ii,  AnTKt'HSriLSiLaT.  CroubloCoUkiy.  Mar  Dnibam  ..  Juna  1,1878 

27  Downax,  VT.  C,  Ddk  Vuo  Hoow,  Bioonib,  nou  BUbop  Auektuid  ...  Mu.  S,  1879 

tS  Dp»)(.  A- P.,  Pojnlou,  Slockport,  ChotliiM      ...  Jqoe  2.  1W7 

S9  DORXrORr,  II.  Sr.  Jouv,  Low  Sinblin  Collioiy,  DMr  Bothirliara    ...  Jon*  Z,  1877 

M  Btaxs,  Datid  L.,  Hawt.  lUad  ft  Eraij.  Cud>9 Uaf    4,1878 

81  Pxnxy*.  FoBDiaiCX  J.,  SSOk  Qilcig&ta,  Dnrluni         Dec    4,1880 

85  PunoHKU.  3au>  P...  KUoiocni  Puk,  Eccl»,  iiou  M«ncliait«r  ..   Dtc.    1, 1877 

83  I'oRimai.  C.  W.,  IliirkwaTlb  Ilomr,  NcwcaiUa Juna  10, 188S 

84  FonaTXB.  Tnomi  K..  Buckwortb,  NowcMtlo-on-Tyno  Oct.     7i  1478 

SS  FowuH,  Uonmr,  WamnDUth  Colilory ,  8and«rl&iid    ... [)««.    2.1878 

86  Gaiawrt.  Abtsctb  ]*.,  c/o  J.  W.  Hammsn,  Porto  of  Spun,  TriniiUd  Out.  2,  1SW> 
S7  OlUCmuaT.  J.  fi.,  Ncwtnttlc  Collier;  OOoci^  Fmco  Hdums   ..          ..  Fvh.  8.  1877 

8»  GoucKin,  CiiAS.,  St.  Chadi,  LichOvld      ..  May  S.  1977 

88  Ooi'Lt).  ALSJcConpcnColllory.  BIyth Dm.  1.1877 

40  Gnaeo.  ruAMCts  W.,  tlarton  CoWer.v  Omo«*,  Sontb  ShUdl  ...  April!!.  1882 

41  Ourii:,  J..  Brawncy  Colllorj.  Darboin   , ,.,        ...  l>b.    6,1881 

'4S  (li-Tiiui):.  J.tuta  KtiyyETii.  Ryloii-oD-T^a  ,  Mar.    1,1879 

48  RxDOOO,  W.  T.,  Jan..  Ryliop#  ColliOTy,  Sunderlaiid 

44  UALUft  0.  H.,  Hitiilltiir  (hwii  Colliery,  a«ar  Wigu  ... 

40  Ham,  Samdri..  OLultl'Mie  Street,  Crook  

48  UiiiHigOM,  KoBBUi'  J.,  BackwuTlb  Colliery,  luur  yaKtmide^m-Tynt 

«7  Harmmx,  R.  W„  Pnblio  Wharf.  Lnlontcr 
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1 

■UHKK,                                      ^^H 

1             4S  Bi&tn.  Sirr.  n..  VuJ3ef,  Ko««Mtl*4n-iyM         

r«b.  18,1879               ^1 

K              49  Ilsifi^r.  J.  C.  n.,  WMrTemico.  BUbaplMkhitd         

.  SepU 

S.  1H78               ^H 

^^L      M>  Hntor.  SKmnc*.  CqiMli,  CtMiter-b-StrMt  ..         

Dae. 

4,18m               ^H 

^^V      SI  B»u>p.  Troum,  St<>r«7  Ladt«  CgIliM7,  OBckflald. •<«  DwIbiftM,. 

OeL 

2,1>1<M>                   ^H 

■              62  IltLt.  I.M»BD,  NorvHibr  XiiMt,  iimr  MiiMlxbiuagh 

.Ocl. 

1877                  ^M 

1             53  Hoorn.  Edwaiii).  lUjiliMa  IMdi^  NMthmnfatritnd 

.  Jan« 

4,1881                  ^ 

H              U  IIowAku,  WAtria.  IS,  ('RVcndttb  StntC.  CberterileU 

.  A|rU  IS,  18TS                      J 

^H       U  ni-Mox.  JcMNrii  0.  ft.  AlUoB  H<nn  PlolMi  CaaMjr,  Kov*  SooUa., 

.  Mar. 

S,18TS               H 

^^V      SC  niKnu,  JoioT.  17,  WMioMtlMid  Tomuw.  XtweMtto-oa-TjiM 

.  Uar. 

S.1877               ^1 

■              17  Iliridiu,  Koa*Rr.  IT.  WedniorUiid  Tw mfv.  NonrfutU-un-IViM 

Sff*. 

s.ie7«            ^1 

I               eS  Ili-MTIi,  JouK  P.,  llMkarortb  C'aUiet7,  OMr  X<woulle-oa-Trn«     . 

,  0«, 

0.1877                ^^ 

1               IS  JoiuNo,  TitCHL  R..  C(iilsd(«  Cn11t«T,  b;  K«ntoii,  KoKCMlls^Mi-TrM  Oct. 

7,187« 

^H       eo  Katu,  a.  C.  ruling  Ccllipry,  (Itlnhcwl                                           . 

.  Ort. 

7.  IWB 

^^K       n  KiiKMom.  B.  0..  Uedomtle;.  I.inti  Onco,  XfacwUe-cn-Tyitc 

Aug. 

S,  1»78 

■              SS  Knitrr,  riiiup.  E*kCoIU«'.v,  nMT  Durlitm  ... 

.  Mar. 

1,1870 

1               68  KiVTOX,  Hcnn,  Itrownajr  Ccdlicay,  Rurlttin 

Afiril 

7,1877 

^^^       H  I.tniifiAr,  Ci.i8B!(cs  &,  JIanden,  Konlh  Sliirkln 

.  Mar. 

4.1878 

^^H       0B  LiTRtiro,  K.  II.,  S2.  Qaoen  Anno  Street,  Canndiih  Sqiurc  Lunilon 

tfepL 

1,1877 

^^1      W  Looks,  Emar  0. 

.   Pto. 

S,IS7« 

^V      R7  LoxaMnuK,  R.  IL,  Omuklrl:  Road,  Kewton,  Wigaa 

8«pt.  1. 1876               ^J 

88  XACXIXLir,  Taos.  B..  Wo«  I'olton  Collwr;',  Cbwt«r-lo-StrMt 

Nor. 

1.1879               ^M 

4}  Hautov,  I^ANS.  Bminflcid  Hall,  Hold 

.  Aug. 

7.1888               ^1 

70  MmcDUt.  RoBRirr.  (lAjtnn  I^rk  Hi|naiT.  Xtwoutlo-oD-Tjiio 

.   Mar. 

^H 

71   HCFHSAT.  \V.  C,  WhhI  I'ark.  Di\Hou,ria  LinU  <lrMU  SUlIIiXI 

Ooi. 

^H 

?S  UcuTon,  C11.AI11.U  J„  Jamoiid  ^'Ula*.  Xewt«atle-cii>-Tm«   .  . 

.  Mar. 

6.1S80               ^1 

73  Xicnouox.  Jot.  C.  W«af  X(«o1  >nil  KiU  W<irk>,  SaiiilorUnii 

.  Fob. 

^1 

74  NtououOK,  J.  U..  Otmhuit  l'i)11ii.-r]r,  Bl.Ttli,  NMrtliuuilwrUiid 

.  Oct. 

1. 1881               ^1 

n  KOhlM,  3.  C.>  tTtworlh  UbU.  nur  VTBthiiiffton  Kutviii,  Ca  Diirl»n>. 

.  May 

S.  1877               ^1 

74  OiuidBr,  It.  E.,  Scatoa  DeUtnl  CulUory,  Dudloj',  KartkumbcrUtid 

Mac. 

6. 1S76               ^M 

77  PAUiia,  Uixitr,  Eut  HdkIb  Collier?.  n»»*  Kim^bill 

.  No*. 

2,1878               ^H 

78  Patthok,  Jm.  W..  LoDilniidcrry  OldoM,  Sralwai  Harbour 

.  Feb. 

IC.  1HT9               ^H 

TO  PSAXi,  CflAKtIH  EiiivD.,  SUki<iorth  (.-olUor;,  Sundirlaod    ... 

.  Kov. 

1877                 ^1 

SO  Pnaj:>,  K.  C.  UmrloD  ColUerj  OIDoea,  South  Shiddi 

,  Fab. 

7.1880                ^H 

81  Pkamt,  a,  W..  Pkj«-cll  DuHrjn  Colliarim,  Abcrdare 

.  Nov. 

^1876               ^M 

82  Pie*,  Amsdlo,  CwmiuDBn  CiJlicry,  no&i  Abordare.  WtJe* 

.  Feb. 

8, 1881               ^H 

83  PoniK,  U.  A^  Cn>inlt'>ifl<iii  lloiiHi.  NorlliuiiiWland 

.  Feb. 

1S7S               ^H 

81  PaMT,  J.  J,Sl.  Hclaii't  CuUicry,  Bt^hni)  Aiickluiil 

.May 

^1 

SS  Piuci,  8.  R,  tlouifhtoD  Mua  CdiUtr,  tuar  Bamdej.  Vorlcibirft 

.  Not. 

S.IS77                 ^M 

80  PatnoLK.  11.  A^  L<>rilic-aM>  Ulncw,  Sallburn  by-lhcSca 

.  Oct. 

1.1880                 ^1 

87  PaiynLK,  llT.  liROL.TaiiflelU  tAuiColt..  lAiiUGnwn  Sucion,  S'owcaitlc  Dtc 

4,1880                 ^1 

S8  Pbooior.  C.  p..  Shibd«i<  Hall  <:nll>«riM.  n«ar  Uallfu.  V»rk(hlra 

Oct 

1876                 ^1 

89  Rm,  n.,  Kcrlb  StAton  CoIUcrT,  Horpetli  Fab. 

•0  BmiBMOst.  R.  W.  P.,  oaiM  nf  Gcncrsl  Hftiuecr.  Ccdnl  Mining 

•ikI  SmtlKng  Co.**  Mints,  Villa  do  Mu«|ni(  Cialmila,  Ucrioo  .,,  Mar. 

91  Bogt7M9i,  PUHK.  lokliflnt  tiall,  Wlgan       ^pU 

M  BokiKsuy.  Gko,  Tlcbbiini  IV>lllny,  near  KoircutlD-oQ-Tjiw Na*. 

tt  RoMox.  IIabbt  K.,  XNoTlli  Bail*?,  Iturtuun Dm. 

M  HOMOX.  TnM.  O.,  Mfdmnilcj.  Ncwta«Uo-an-TnM     Sept.  11,  1S7& 

90  RornJUxiB,  W.  H.,  SUtcUj-  Coal  and  Iron  Co.  Limited.  CTwiUirtlald  (M.    7.  IBK 


06  Bcirra,  It.  W,  KUmthn*  Hmim,  StonB)ir>i>,  riq  5lanke-b?-Uie-S« 
97  Scott,  Jotirn  dAirniU  BMt  Hmuii  CuUicr;,  Coilioa 

M  SooiT.  WibrtB,  CoivMjr  *^'^*^- 1'*'"*>'«^ 

99  Scott,  Wk.,  BnuKlMCoIlkfyOfflcwtt  near  Dvrbani  ...        

100  Smiti,  Tnoa,  l,a<ileatc,t*o.  Dnrkutn  

101  RMrTK.T.  F..  Jim.,  Cliulrrrnnl  VUUi>,ni«r  XnimliaiB.01(iaoMl«nlilM 
101  SomiUBii.  K.  D»  &  Kffii-Ick  Ttcno*,  JannMicl,  NnrcMtlc-on-Trn* 
1(0  SomiHN,  TnOMAf.  NerUi  Biddick  CoUier?.  Waaliingbon  SuUoit  ... 

IM  SrnioE,  R.  P.,  CmnUivtaa        

105  Stosist,  HEKBr  Tkkfu,  Ele«i  Villa.  Sallbnm-br'tho-SM 

100  Sn>nH,  AaroCB  P.,  BSrtl^,  nor  Ch«Ur-l«-6(iiitt    .. 


Dm.  4,18» 
Kor.  19.  1881 
Sctx-  6,1879 
Mar.  4.1870 
Feb.  U.  1879 
May  6,1877 
D*c  6,1974 
Dm.  17.1961 
Nor.  9,1978 
OrL  1.1880 
Oct.    (kl977 


107  TODO,  JoBSiT..  nrtlon-lc-HolA  r^'ioi-TIoaiM  .,   V»t.    4, 1H79 

lOS  TODSn,  W.  J, ».,  33,  BoMmnut  StTMrt,  Khokk.  K«wcaatU.OK.T]rM  8*]rt.    A,  18T8 

100  loTBiM,  GDVAkD  C  lUndm,  Sooth  Slii«ldi  Xot.   8. 1877 

110  TraxRf  u,  n.  B.,  Ptani*ctlg«t«  CnlUery,  iiou  Durham        H«v.  10. 1881 


m  TTtuR,  r.  W,  AUbm',  DatHncton fWi-t.  t,  1876 

US  W*roit,  CiiAaLM  t...  n*BatTmi^h»sCMk«nnaatlk,Cain1>ffUnd...  Ko*.  19, 1881 
lit  Witns,  C.  B ,  flobbum  CoUiory.  near  No*-«uU*-on-T^o  Nor.    4, 1876 

114  Vtiuox.  A.  P..  S.  P«wii  Vniu.  Cllttoa  mil.  Brighton  ..  Oot     1,  1881 

116  WitaoH.  J.  D.,  B,  Walk«T  Tmatfc  Gotobcwl-on.Tfno  ...         ...  Sq«.ll.  1876 


^ubambing  CoIIimts. 


1  AituDgtcn  Collier;,  NewcsiUe-on'TfiM, 

2  Buwell  CoUierj,  FeDM  Boiuei. 
8  Hetton  CoUicriea,  Fence  Hoaiei. 
4  LambtoD  Collieriea,  Fence  Hoiuea. 
6  liODdoDderrj  Cullieriei. 

6  North  Hethia  Colliery,  Fence  Honnf. 

7  Rjhope  CoUieiy,  ne&r  Sanderluid. 

8  Segbill  CoUierj,  Northumberland. 

9  Sonth  Hetton  and  Mnrtoo  CoUieriei. 

10  Stell*  Collieij,  Hed^Seld,  BUjdon-oQ-TjM. 

11  Throckle;  CoUierj,  Newcutle-on-Tjn*. 

12  Weknoonth  Collier;,  Sonderluid. 
18  Whitwortb  Colliarr,  FerrjhiU. 


CHARTER 


THE    NORTH     OF     ENGLAND 


FOfNOKD  18S3. 
IKCORPOIUTED  XOVKMllEK  tSJm.  1870. 


^irtotiu,  ^J  ^^  ^"^  ■>''  ^'"^'  of  ^'^  United  Kingdom  of  Great 
BriUin  and  IreUnd,  Queen,  Defender  of  the  Paicb,  to  ii^  to  wnou 

Wbkubis  it  luu  been  represented  to  lu  that  NicnOLAB  Wood,  of 
Hetton,  in  the  Connlj  of  Diirtum,  Eaqnire  (tinn  dooeasod) ;  Tiiouas 
Emkksox  PoRKTEa,  uf  X(wca«t]»>upon-iyDC,  EdjtiJrc  (dnco  deccaaed)  i 
Sir  Gbokor  Rlliot,  Baronet  (then  0««rgo  Eliiot,  Eoqnire),  of  Houf^ton 
Hall,  in  the  aaJd  Count}-  of  Dtirham,  and  Edward  Frxwick  Dotd,  of 
Moor  tlooac.  In  the  taiO  County  of  Durham,  Esquire,  and  otbcn  of  onr 
loring  lubjed*.  did,  in  the  year  ono  tbousnud  eight  hundred  luid  fiftj-tvo, 
fbrm  tiiemsolrc*  into  a  Sociel}',  which  is  knowu  bj  the  name  of  Tuk 
KOBTH  OF  EXOLAXD  Ik^ITUTEOF  MiXIKO  AXD  MBCBAXICiJ,  ExtiCtKEBS, 
having  for  its  objects  tbo  Pnvcntion  of  Aoddeuta  in  Minus  and  the  Ad- 
TSBcement  of  tbo  Sdeoccs  of  Hining  and  Engineering  gencrallj,  of  which 
Society  Liiissay  Wood,  of  Southill,  Ohcstcr-lc-StTcct,  in  the  Ootuity  of 
Dufaam,  Eaqairc,  is  the  prceent  Prcradcnt.  And  whkrkab  it  haa  bcoD 
Rvtlter  ivprceeatcd  to  U8  that  the  Society  was  Hot  constitutod  for  gain, 
and  that  neither  its  projectors  nor  Members  derive  nor  have  derived 
pecnniary  profit  from  ita  prosperity ;  that  it  haa  during  its  cxiiit«ucv  of  a 
period  of  nearly  a  quarter  of  a  century  steadily  devoted  ilacif  to  tlie  prc- 
Bemtioo  of  bumau  tifo  and  the  safer  development  cif  mineral  projwrty ; 
that  it  baa  ooDtribut«d  enbstantitilly  and  bcnefiijalty  to  tba  prtititvrity  of 
tbe  oonniry  and  the  n-clfaro  and  linppiness  of  Llic  ivorking  memk-in  of  the 
oommnniiyi  Ibat  the  ikicicly  hiis  xincc  ila  cittablislinii'Ut  diligently 
pimued  iie  ai'oreaaid  obj«cU,  and  iu  so  doing  biu>  made  ooally  etpei'imeuta 

/ 


and  nnuxhcs  irith  ■  vice  to  the  uirfng  of  life  hj  impirovemenU  in  the 
TOntilalion  of  niiiics,  bj  oavcrtainLug  ilie  cAiKlitinnii  under  which  tbe  safet7 
lamp  D1117  bv  relied  on  fin-  Kooritjr  1  tliat  the  experimeDts  conducted  b; 
the  Sodet;  huro  ntlnted  to  ooddtmui  in  minee  of  every  dedcripUon,  and 
bnv«  not  been  limited  to  tlioK  proooedtng  from  explosions  1  that  tjie  vbH- 
ons  inodca  ofgcttfng  cool,  whether  by  meohaniod  applianoee  or  othcrwiss, 
huvc  reocivud  careful  and  ooiitinaouB  atUiiliou,  while  tlie  iin[in>veaienu 
is  the  mode  of  vrorking  and  hauling  belovgrooad,  the  machineiy  em- 
plojvd  for  preventing  the  diswlroiis  Ma  of  roof  nndergToiind,  and  the 
prcvcfltioD  of  epomloncoua  comhaistioD  in  tenma  of  coal  m  well  aa  in  caiv 
goea,  and  the  providing  additional  aconrity  fur  the  minerR  in  ascending 
md  desocndiBg  the  pits,  the  impmremcntt  in  the  cagta  uscfl  for  tliia  pur- 
poao,  and  in  the  safeguards  against  what  \»  Icdioicallf  known  aa  "over- 
winding," have  liccii  m<wt  suc<.-c««(\il  in  l(«wniug  the  danger*  t>t  tnuiing, 
and  in  ])Teiierriiig  liiiniiui  lifv^ ;  that  the  Kocielj*  )ia«  licld  iniTliRgK  at  stated 
periods,  at  whidi  the  raiulta  of  the  auid  cxtMiriinents  and  nio-'ordiee  have 
bocD  cxMisiderod  and  diaeuwed,  and  tiax  puhli«hcd  a  8cri<«  of  TtniiMctiuna 
Blliiig  many  TOlumea,  and  forming  in  itoi-lf  a  highly  valuable  I.ibriuy  of 
Bciuntitic  rcfctvuro,  by  wliicti  ihe  eune  hara  bcca  made  known  to  llic 
publje,  and  hax  foniKi]  a  Librory  of  Huionlific  Works  and  Collections  of 
Models  uml  A|i|<iimuiet,  and  that  distinguished  penona  in  foreign  countriea 
have  avaiU'd  tlic-iniitU  i^s  ui  thu  fudlitica  affonled  by  tho  Sooiely  for  com* 
municating  important  sdcutitlc  and  ]>ractical  discoverica,  and  Ihns  a  tiaoAil 
interchange  of  valuable  inforinaliou  has  Itecn  effected;  that  in  particular, 
with  regard  to  ventilation,  tlie  ejiporimcuta  and  researutie«  of  tlie  Socie^, 
whicli  have  involved  much  pecuniary  outlay  and  jjcnonal  lobunr, 
anil  the  details  of  whidi  are  recorded  in  ihe  HUeccasive  volumes  of 
the  Sucicty'd  Transact  ions,  have  led  to  largo  and  important  advancee 
in  the  practical  knowle<lge  of  that  nubject,  luid  that  the  Society's  ce- 
M(Mirches  have  tended  largely  to  increase  iJie  aocurity  of  lile;  that  the 
Member*  ..f  thu  Stwiety  exceed  800  to  number,  and  include  a  large  pro- 
jiortiun  of  the  kadiug  Mioing  lingincere  in  Uie  United  Kingdom.  Axn 
waF.RKA;4  in  order  to  secure  the  properly  vt  the  Suoiety.and  to  extend  ita 
aavftd  operstious.  and  to  give  it  a  more  ])crmitnont.  catablishment  among 
the  SoicDtific  InstJtutioiiRof  our  Kingdom,  wo  linvc  been  besought  lu  grant 
to  the  said  LiSDHAY  Wood,  mid  other  the  present  Members  of  the  Society, 
and  to  tliusc  who  shall  herealter  liecoinu  Members  thereof,  our  Boyal 
Chavlor  of  Incorporation.  Now  kxow  yr  that  we,  being  deeirooa  of 
CDOouraging  a  design  so  laudable  and  salutary  of  our  special  grace,  oer- 
tuui  knowledge,  and  men-  mutiou,  have  willed  gnuitwl,  and  deuhued,  and 


(TlUl> 

do,  h;  UK0e  pNwnta,  tot  n,  our  helm,  ud  ncctmittn,  will,  (rrnnl,  tad 

declare,  that  the  mid  Lumut  Wood,  and  narli  otbcn  of  our  b\  ing  lub- 

ject«  BB  are  now  Mcinben  of  the  said  Sooiciy,  aiid  inch  otbera  aa  ihall 

from  time  to  time  bereafler  beoome  Membora  tbereor,  arc(>nliti|:  to  aocfa 

Bjti-iavra  u  shftU  be  made  aa  bertinofUtr  nwotioned,  and  Uieir  anooctaon, 

ahall  fur  ever  bereafler  be,  by  Tirtac  of  titeae  preaenta,  one  body,  politic  and 

corjMirate,  by  the  Dam«  of  "The  Xortii  of  Exulasd  IsfrriTTTK  OF 

MiNUiG  ASD  MixritAKicAL  EifotsKERn,"  tDil  lij  ihc  RoiDC  arorraiijd  afaoU 

have  perpetnal  annxenon  and  a  Comtnini  Seal,  witti  Mi  power  niid 

authority  to  aller,  vary,  bnalc,  and  nnew  the  same  at  their  diacretion,  and 

by  (he  avno  nunc  u>  tm  and  bo  aacd,  implcotl  and  bo  impleaded,  anawer 

and  he  nnam-red  aulu,  {n  trery  Ooort  of  ua,  our  hcira  diul  snooenon,  and 

be  fhr  ever  ahk  and  copabte  in  the  law  ti:)  puidiaM,  acquire,  receive,  poe- 

■en,  bold,  and  enjoy  bo  Ibcm  and  their  nivocnt-ni  any  goods  and  cbattelA 

wbaMocvcr,  and  ulao  be  aUv  and  capable  in  the  law  (notwitlMlanding  the 

■totaM  and  mortmain)  to  purchnav,  iicr|iiirv,  powiM,  bold  and  ftnjoy  to 

tiion  and  tlwir  eiicov««OT«  a  hidl  ur  bouae,  and  any  anob  other  Unds,  tetoa* 

mcBta,  orlKTCtlilamc-nts  u'hataocvcr,  aa  tJi«y  may  deem  requtaite  for  tba 

pDrpoHOA  of  the  Society,  the  yearly  value  of  wbich,  including  tlie  site 

of  the  Raid  hall  or  iionsc,  aliall  not  exceed  in  tiw  whole  tlu-  Riini  of  three 

thouaand  pounds,  compntiug  the  same  rMjxolfully  at  the  rnck  rent  which 

ni^t  hare  been  had  or  gotten  for  the  same  rc«])CclAiIly  iit  tlic  time  of 

the  inircbaso  or  oequisiiion  thereof    Akd  we  do  iiritKiiy  oiunt  our 

eq)cciBl  licence  and  authority  iinto  all  and  every  pcnoii  unci  pcritons  nu<t 

bodies  pulilic  and  corporate,  otlu-rwiac  competent,  to  grinii.  itcti,  alien, 

convey  or  dense  in  mortmain  unto  and  Uj  the  iwc  of  the  nnid  6(x;i«ty  and 

their  nicotwoTK,  any  landa,  (cnemenu,  <.<r  iK-nrliiiinicnta  not  eifxcdiiig 

with  the  lands,  tenemeols  or  hortditiiinent*  »>   piirclinttcd  or  prcvi- 

onsly  acquired  invh  annual  value  lu  nroninid,  and  also  any  moncya, 

Mocks,  aooiiritic*,  and  other  peraoiial  eataiv  tu  Ixt  Inid  out  imd  ditipoited  of 

fn  tbo  purchnav  of  any  lands,  tenomeots,  or  liertdiiiiinriiU  not  ucwtliiig 

the  lilte  annnal  mine.    Aku  vb  fdbtbkr  will,  grunt,  and  declare,  thai  the 

aaid  Society  shall  have  full  power  and  authority,  IVom  time  ti>  lime,  to 

aellt  gnwt,  deioiw,  t-xdintigi:  and  dii<i><:i»e  of  absolutely,  or  by  ^ay  at 

mortgage,  or  olhenriae,  any  of  tlie  lands,  tenements,  hercditaroent«  and 

poaaeasions,  wherein  tlioy  hare  any  estate  or  Interest,  or  whidi  tliey  shal7 

aoqnirc  as  aforesaid,  but  that  no  tale,  mortgage,  or  other  diKposition  ofnn; 

lands,  tenements,  or  hereditaments  of  the  Society  Ahalt  be  made,  except 

with  the  approbation  and  (i>ncurTCiioc  of  a  General  5feetiiig.    And  our  will 

and  pleasure  is,  and  ve  furtlu-r  grant  and  declare  that  for  the  better  rule 
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and  govi^ime^t  uf  Die  Society,  and  Ihe  dErectJoii  and  muugeraent  «f  the 
oonoenu  Ui^iwf,  llie're  shall  be  a  Coundl  of  the  Sodety,  to  be  appointed 
Arom  oiDMiK  tlic  Mi-iuberit  thi;rcof,  and  to  include  the  Prendciit  uud  ch« 
Vice-Presidents,  and  sucb  other  o)Bc»-bearGra  or  post  office-bearcra  aa  mnj 
be  diroolvd  l>j  Riich  Uyc-iaws  aa  bercin&ftcr  mentionnl,  bot  so  Ibat  the 
Council,  including  lU  a-offitio  \ltra\xn  Iberoof,  shall  consist  of  doI  more 
Ihiut  forlj  or  Iota  Uinu  tvelve  Ueinbeni,nnd  ibut  [Jio  ViL-c-Pimiidaiti  ihatl 
bo  not  more  than  six  or  !(«■  thiin  two  fn  number.    A!iD  ve  do  REnEitT 
n'UTiiEB  will  luid  dcclikre  tlial  the  laid  LntnsAT  Wood  iball  bo  the  Rnt 
President  of  the  Hocictv,  and  Ihe  ptreoos  now  being  the  Vice-PrcsidcDti^ 
and  the  Trcasnxer  and  Sccretnry,  shall  be  the  first  Viw-Prceidcnte,  and 
the  first  Trcasni'cr  and  Secretaty,  and  Ihe  ptrsons  now  being  the  Members 
of  tha  Oonncil  shall  bo  the  first  Members  of  the  Council  uf  the  Society, 
and  that  tbojr  respecttuU;  shall  oontiDno  such  until  the  first  election  shaU 
be  tnado  at »  Genertl  Ueedng  in  pursninoc  of  these  proeents.    Ako  wa 
DO  BEaBBT  FCRTiiEB  will  and  declare  that,  subject  to  the  powets  bj 
tlicse  presents  Tcetod  in  the  Genera)  Heotings  of  the  Society,  Ihe  Conitcll 
Bholl  have  the  management  of  the  Society,  and  of  the  income  and  propeilj 
thcroc'f,  including  the  appointment  of  o^oers  and  aerranta,  the  definilioD 
of  their  duties,  and  the  removal  of  ttny  of  such  officers  and  BGTTants,  and 
gcneialty  may  do  all  such  acta  and  deedtt  an  they  shall  deem  necocaary  or 
fitting  tg  be  done,  in  order  to  cairy  into  fall  operntioo  and  effect  tli« 
objects  and  piirpmsca  of  the  Society,  but  so  always  that  the  same  be  not 
inoonsiBtcnt  with,  or  rcjiugnant  to,  soy  of  the  pororiBions  of  this  our 
Charter,  or  the  Lnws  of  our  Realm,  or  any  Byo-Iaw  of  the  Society  in  foroe 
for  the  time  being.     AxD  wx  do  FritTiiEU  will  nnd  declare  that  at  any 
Ooneral  Meeting  of  the  Society,  it  shall  be  lawAil  for  the  Society,  uibject 
as  hereinafter  mentioned,  to  make  snch  Bye-laws  as  to  them  shall  so  en 
necessary  or  ])ropcr  for  die  regulation  and  good  governiDent  of  the  Society, 
and  of  the  Members  and  aflairs  thereof,  and  giiicrally  for  cairj'ing  the 
objects  of  the  Society  into  i\ill  and  eum]ilotc  elfect,  and  partlcuini'ly  (and 
without  ita  being  iut«iided  hereby  to  prejudice  the  foregoing  genenilily), 
to  make  Bye-laws  for  all  or  any  of  tlie  purpose!  henin&ricr  mentioned« 
that  is  to  say:  for  fiiiog  the  number  of  Vice-Prcetdents,  and  the  number 
of  Members  of  which  Ihe  Council  shall  consist,  and  the  manner  of  electing 
the  President  and  Vice-Presidents,  and  other  Members  of  the  Council 
and  the  period  of  their  continuance  in  oificc,  and  the  manner  and  tima 
of  supplying  any  vacancy  therein ;  and  fur  regulating  tlie  times  at  which 
GoDeral  Meetings  of  the  Society  and  Meetings  of  the  Cooncll  «ti«tl  be  }ield, 
■ad  frr  oooTimJng  the  same  and  regulating  th«  proowdings  thereat,  and 
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fbr  rcfnUcing  tli«  maDoer  of  *dtiu(tioK  penona  to  be  MemLen  oT  Ibe 
Society,  mi  of  rcinoTing  or  expellioK  Menibera  (Vom  the  Bocjcty,  lUiH 
Ibr  iiupo«Dg  mnnable  fines  or  (KiialtiN  Tor  non-pvrfijniuincv  of  on/ 
soch  [Jj«-Uirs,  or  for  dtsobedienoe  ihcrcto,  nnd  from  lim«  to  tiow  lu 
•nnn),  wlter,  or  duuige  any  well  Bve-laws  bo  alwajB  that  all  byv- 
lairs  to  be  nude  as  aroreaaid  be  not  repugnant  to  thcec  prcecnts.  or  to 
ioj  of  tii«  laws  of  our  Btalin.  AxD  wi  do  roHTDn  will  ud  dcdam 
that  the  prueeat  Ralca  and  Rcgnlatioos  of  tlie  Socieljr,  m  fw  as  tfaej 
are  Dot  iDCODiiatent  irith  thcec  proacnta,  sliaH  continue  in  forco.  and 
bo  dc«mcd  the  Bjrc-lan  of  tho  Socictj  until  the  aanH  ahiill  bv  altered 
by  a  Qeneial  Mcetingt  prondcd  nlwajra  tlint  (liu  preacnt  Rales  and  tU-gn- 
lotiow  of  tlM  Sodaty  and  any  nilun  Byc-lnwB  of  tbo  Sociolj'  to  to  bo 
made  aa  afonaaid  dial]  have  no  furcc  or  i-flbcl  whataocTor  nnlil  tlie  mmo 
than  hare  been  approved  in  writing  by  our  Societaiy  of  Stalo  for  Ibo 
flume  Depertment.    Tx  vrtTXEas  wniBBor  wb  lun  OAtrsKO  tebbb  oob 

Lvmuu)  TO  BK  HiDK  pATRNT. 

WitiU'SS  OuTHelf  ut  oar  Palace,  at  Weetiniuttcr,  tJiJa  S8tb  day  of 
November,  in  tbe  fgrtietli  year  of  our  rci^i. 

By  Uer  Uajeaty'a  Command. 

GARDE^V. 


1.— Tlw  BMDben  of  die  North  of  EogUnd  InsUtutc  of  .Mining  and 
Hecfauiicnl  Bil|{(neen  sball  conHinl  of  Anir  cIwhvk.  vii:. :— Ori^'innl  Mtm- 
hen,  Ordiiwrj  Maiil>mi,  AtuuviikUi  Uombcn,  »iul  Huiiontty  Mumbtre, 
with  R  clnM  of  8tu<lcD[ft  attiidiwl. 

2. — OiiOTKAl.  Mkmbeils  8hiil)  Iw  llioac  who  wun>  Ordinary  Mombcn 
on  the  Ist  of  AugtiHt,  187;. 

8. — Okoixahy  Haoaoiua.— Every  candidate  for  ndmiaaion  into  the 
dm  of  Onliiuu-y  Moaiben,  or  for  tnnsfer  into  that  daw,  shall  ooine 
within  tli>e  followiDg  oonditiotu : — Ho  shall  bo  more  than  Lirontj-«ight 
jvan  of  age,  have  been  r^ularly  odncatcd  as  a  MiQin^;  (ir  Al'xthanical 
Engineer,  or  in  aome  other  recogniaed  bnndi  of  Engiueeriu^  aooonliiig 
to  the  oaual  roDtJne  of  pupUags,  and  have  had  stibseqaent  aoployment 
for  at  least  fiv«  jrears  in  some  responsible  silaatiuii  as  on  Eii);iDGer,  or 
if  he  has  not  undergone  the  tifiuol  routine  of  jnipilngc,  he  must  hare 
pnctiiod  on  his  own  account  in  the  prof^ssioa  of  au  Engineer  for  at  least 
fire  Tesrs,  and  have  acquired  a  coDsideroble  degree  of  eraincnoe  in  the 
mme. 

4. — ASBDOiATE  Members  shall  bo  porsons  {ffaotising  as  ftlining  or 
Utchnnical  Engineers,  or  in  some  otherreoognisedbraodi  of  Engineering, 
md  other  persons  conn coted  with  or  ititerest«d  in  Mining  or  Engineering. 

6.— HoxoRABT  MKunERtt  »liiill  Iw  {N^rtuiUK  ivho  linru  distinguished 
thctnaolvcs  ^>y  Uieir  liurjry  or  soienlilic  olt<iiii"ii.-nta,  ur  who  havv  made 
important  (MniiiiinimliKiiH  to  the-  Suciety. 

C— Stndciili'  hIiiiII  be  pcrwns  who  arc  qiinlif^ing  themsulvos  for  tho 
profoMion  of  Mining  <<r  Mechanical  Enginivring,  or  ii»nic  oilier  of  ilie 
recognised  lAimehc:!  of  Kiiginocring,  aild  siicli  )iCT«iiim  inuj'  oiutinue 
Students  luiiil  tlivy  stlain  the  nge  or  Lwciity-tliivc  jeuiit. 
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7. — 'llio  Hnniml  Biiliscriplion  of  each  Originitl  Mi-mber,  and  dfeach 
On){itiii%'  MemVcr  who  wud  u  Student  ou  tlic  ItC  of  Aiigiut,  1677,  ahaQ 
be  £i  Sk,.  uf  ctidi  Ordinury  M«mber  (except  08  last  incntionBd)  £S  3*, ' 
of  each  AMcwiAU  Moinbcr  £S  S«.,  mi  of  owh  Student  £1  Is.,  pajrahle 
in  odvnniv,  itiiil  slinll  lio  considered  dae  ou  election,  and  afterwaida  on 
the  Srat  Salunlny  in  August  uf  mch  yoor. 

8. — Any  Mombcr  inu.v,  at  anj  time,  componnd  for  nil  future  tiibMci'i))* 
dons  }iy  ■  iwyment  of  £2i,  whwe  the  uinaal  BubtcripUon  is  £,A  ^a., 
and  by  a  prtj-mcnt  of  £20  where  the  annual  subscription  is  £2  S*.  All 
|)ersoDs  no  omupontidiuf;  shall  be  Oi^nnlt  Ordinoiy,  or  Aflociaw 
Members  for  life,  ait  the  case  may  \»  ■  but  any  Aaaodate  Member  for  Uf* 
who  may  anvrwanlii  dusiiv  to  become  an  Ordinary  Member  for  life,  may 
do  HI),  alU-r  \»'mg  elected  in  the  manner  doioribed  Ju  Bye>Iaw  13,  and  on 
)»yinciit  of  ihe  fhrthcr  sum  of  £5. 

».— Ovrncrs  of  CoUicriw,  Engineers,  Manufiictnrcn,  sod  Employeri 
of  labour  generally,  may  subAcribe  aiinnally  to  the  funds  of  the  lDBtitut«, 
and  each  snoh  BnbtMrilwr  of  £2  So.  annually  shall  be  entitled  to  a  ticket 
to  adinit  two  ponona  to  the  roonu,  lilirary,  meetiugB,  lecturcH,  and  publia 
proceedinjita  of  the  Society ;  and  for  every  additional  £2  2a.,  subscribed ' 
■uinuallj,  two  other  pcrsouK  shall  Itc  ndmiwibic  up  to  the  Dumber  of  teal 
persons  ;  nrnl  each  such  Subscriber  slmll  also  be  entitled  f<ir  {»ch  £2  2s, 
Hubscription  to  have  acopyofthe  Proceedings  of  the  Institute  sent  to  him. 
10. — In  caiie  any  MemtwT,  irho  has  been  long  distmguiahed  in  his  pro- 
fMsiomil  career,  boconio*  unable,  fhiin  ill-hcaltli,  udranoed  age,  or  other 
suRiclcnt  OAUSO,  to  CMirry  «ti  a  hicialivi.-  ]<rarii<.«,  the  Council  may,  on  th« 
report  of  a  Sub-Oonimitui;  up|>uiulcd  lor  that  ptirposc,  if  tboy  find  good 
reason  for  the  reminiou  uf  the  siiiiual  snlistriptiou,  so  remit  it.  They 
may  also  remit  any  unvant  which  nru  due  IVoni  a  member,  or  they  may 
aoocpt  &om  him  a  coUocliou  of  l><x>ks,  or  drawiugs,  or  models,  or  other 
contributions,  in  lieu  of  the  ooinpositiun  mentioned  in  Bye>law  6,  and 
may  thcreu|K>n  voustituLc  hiiu  a  Life  Member,  or  permit  him  to  resume 
bia  funnor  ran):  in  the  luslitiitc 

11, — Persons  desirous  nf  becoming  Ordinary  Members  shall  be  proposed 
and  recommended,  according  lo  the  Form  A  in  die  Ap|>eiidix,  in  which 
form  the  name,  usnul  rcsideuec,  and  (jualitiLstions  of  the  condidata 
shall  Ik  distinctly  specified.  This  form  must  be  sigiiMl  by  the  propoear  . 
and  at  least  five  other  Members  oerti^ng  a  penuDal  knowledge  of  the 
candidate.  The  proposal  m  made  being  delivered  to  tlie  8c«etary,  shall 
be  submitted  to  the  Council,  irlio  on  approving  the  (|iii^ilication8  dball ' 
determine  if  the  vandidutc  u  to  be  iiruwuted  for  btitlot.  and  if  it  is  so  deter- 
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adjMftdtei^WiWMi  "'  tl'o  Couni-il  eh^ll  Bi^  §ndi  approlMtion.  Tlie 
MB^mff  W  nad  fli  Iho  next  Onlinai?  Uenoral  Meeting,  and  aflent  nntn 
be  placed  to  some  conspicuoiu  utuatioa  until  the  ibilowing  Ordinary 
Genenl  Meeting,  when  ibo  candidate  shall  be  balloted  for. 

IS. — IViwnia  dcMRHis  or  bdog  admitted  into  tlw  InRtlUtto  u  Aiiodato 
Uombora,  or  StodenU,  ehall  be  propoacd  by  tiitv  Monbna;  DoDotv; 
Mombtn  sboU  be  propoeed  hy  at  leoat  Sn  Uemlwn,  aitd  Hhnll  in  addicioa 
bo  Kootomended  hj  tbe  Cotuxi],  who  BboU  also  hsTc  tbu  power  of  doSoiBg 
llw  time  during  vliicb,  and  tbe  circnmstaDoes  under  wliich,  Ibey  ahal)  be 
Hoaonzj  Membcn.  The  nomination  ehatl  be  io  writing,  and  ngned  bf 
the  propoMti  (aooording  t'l  the  Form  U  in  tbo  Appendix),  wkI  dtall  be 
fubmitted  to  tlw  Brat  Ordinary  neiieral  ilocling  uder  tfao  date  tliercof. 
Tbe  nuM  of  tlie  penon  pn>p<>sed  Hhall  bo  exlilUtcd  k  tlie  Bcwicty's  room 
nnlit  tbu  ncit  Ofdiuarjr  Gcnoral  Meeting,  when  the  candidate  eboU  be 
ballutod  for. 

18. — Associate  Munibcrs  or  Students,  dcsiroua  of  becomiUK  Ordinal; 
Memben,  sliall  be  propoevd  and  rcoemmcmdod  acomling  tii  the  Form  C 
in  tbe  Appendix,  in  vhich  form  the  name,  asual  residence,  and  ({unlil!- 
catieas  of  the  candidate  Khali  bo  diBdncIt^  spvdtied.  Thi§  Term  inuRt 
certiiy  a  peraonol  knowledge  of  the  candidate,  and  t>e  signed  bjr  tbe 
propoMf  and  at  least  two  othftr  Klnuilicn,  and  the  propoaol  shall  tbon 
be  tnatod  in  the  manner  (h»cribi-(I  in  Itye-law  1 1.  Slndonta  maj  become 
AsBociute  UunibefB  at  anjr  time  after  attaining  the  ago  of  tnunty-tJuw 
on  papnont  of  on  Aatocial*  Uember'a  mbeoripUon. 

M. — The  Imlloting  ahall  be  condnctod  in  the  following  manner : — 
Bach  Ifember  attending;  tbe  Meeting  at  which  a  ballot  la  Io  take 
place  ahall  be  supplied  (on  demand}  with  a  list  of  the  names  of  ilie 
persons  to  be  balloted  for,  according  to  the  Form  D  in  the  Ajiiicnilit, 
and  shall  strike  out  the  names  of  such  candidates  an  ho  dueiRS  shall 
not  be  elected,  and  return  the  list  to  the  ccrutinecn  appointed  by  the 
pKffiding  Chairman  for  the  purpose,  ami  Kuch  tcmtinocre  shall  examine 
tbo  Mats  so  rettimod,  and  inform  the  meeting  what  elections  luive  been 
iDodo.  No  candidate  shall  be  elected  nnless  he  secures  the  votes  of  two- 
tbirda  of  the  Mombers  voting. 

-  Ift. — Xoti<,«  of  election  shall  be  sent  to  CTcry  person  within  oiio  week 
after  his  election,  according -to  the  Form  K  in  the  Appendix,  enclosing 
«l  the  same  lime  a  copy  of  Funn  F,  wliirh  Hliall  he  returned  hy  the 
person  elected,  signed,  and  na-onipiinied  with  the  amount  of  hin  annual 
sabscrtptiou,  or  lil^  o<'iii]>t>^iii(>n.  within  two  months  from  the  d&lo  of 
Bucb  election,  whidi  othcrwift:  Hliotild  become  void. 
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IC^Kven  Ordiimry  Member  elected  having  ngned  a  dedantlon  in 
the  Form  V,  and  hnviiig  likeviRe  made  the  proper  ftjioeot,  diall  receive 
oertlflcute  of  hiit  ulcctioa. 

17. — An/  ppmiM  nhow  tnlMcriplIon  h  tvo  fears  in  arrear  shaTl  be 
nportctl  to  Die  &<ui»;il,  who  Bhull  diivot  api^icadon  to  be  made  for  it, 
ocoording  to  tlie  Form  G  in  the  Appendix,  and  in  the  «Tcnt  of 
its  conttntiing  one  month  in  lurcnr  after  such  nppticatioii,  thi>  OounciJ 
flhall  have  the  power,  after  rcmoiistranco  by  letter,  according  to  the 
Form  II  in  the  Appendix,  of  declaring  chat  the  defaulter  has  ocaaed  to  ba 
a  member. 

18. — In  caw  tlie  expulsion  of  aoj  poreon  ahall  be  judged  expedient 
by  ten  or  mono  Monibers,  nnd  they  think  lit  to  draw  Dp  and  sign 
»  prc^KWtl  reqiiiriiii:  «uch  uxpulitioii,  the  name  being  delivered  to  tho 
Secretary,  diall  bo  by  him  laid  bi-fun;  tho  Cunucll  for  ronsidemtjou.  If 
the  Council,  nfUir  due  inipiiry,  do  not  find  reason  to  concur  in  the  pro- 
poeal,  no  entry  tlierouf  stiall  \k  mitdc  in  any  minutoji,  nor  Hbnll  any  public 
diacusnon  Uier^on  be  |Kni)ittt-d,  uiiIcm  hy  requisition  Digued  by  one-half 
the  MemberB  of  the  liislitiiic  ;  but  if  the  Council  do  find  good  reaaoo 
for  tlie  proposed  cxpaluon,  they  shall  direct  the  Secretary  to  addnea  a 
letter,  according;  to  the  Form  1  in  tlie  Appendix,  to  the  person  proposed 
to  be  expelled,  adnung  bini  to  M'ilh<buw  fru;n  tho  Institute.  If  that 
adriuc  be  followed,  no  vntry  on  llie  luinutw  nor  any  public  discossion  on 
the  subject  shall  be  pcmiittud  ;  but  if  that  advice  bo  not  Giilowed,  nor  an 
explanation  given  which  is  tsittisfnctory  to  tho  Coundl,  they  shall  call  a 
ticnctal  Meeting  fur  the  purpose  of  deciding  on  the  question  of  ex- 
pnldon  (  and  if  a  majority  of  the  peraons  present  at  such  Meeting 
(provided  tho  number  ai  preiunt  l)e  not  leas  ttinn  forty)  vote  that  such 
person  bo  expelled,  the  i?bainiuui  of  that  Meeting  shall  declare  the 
same  aooonlingly,  tntd  thu  Secretary  tiliall  communicate  the  same  to  the 
person,  according  lu  thu  Fi>rm  J  in  the  Appendix. 

19.— Tlie  OflSoCffl  of  the  IiiBtituttf.  other  than  the  IVeasurei  and  the 
Secrvliiry.  ttliall  be  elected  from  the  Original,  Ordinary  nnd  As(iooiat« 
&Ieinbera,  and  NbjJl  conxiiit  of  u  President,  six  Vico-Prcaidents,  and 
eighi«en  Councilli)ni,  wlici,  witli  the  Treasurer  and  tlic  Secretary  (if  Uem> 
bera  of  the  Institute)  shall  00DStitul«  the  OonnciJ.  Tho  President,  Vioe- 
PresidcnW,  and  Oounciltoni  shall  bi«  elected  at  the  Annual  Meeting  in 
August  (except  in  eiutes  uf  viicancius)  and  shall  be  eligible  for  re-elcotioD, 
vith  the  exception  of  any  Preudent  or  Vic«-Presidcnl  who  may  Itave 
held  office  for  the  three  immediately  preceding  years,  nnd  such  six  Oono- 
cJUora  1L8  may  baY«  attended  the  fewest  Council  Meetings  during  the  past 
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rj  but  inch  Upinlwn  ftliall  b»  digible  for  re-dec4ioa  tftfr  hring  om 

■  oat  of  oflW. 

20. — The  Trcjwurar  and  the  Recz«tarj'  shall  Iw  ap|H>iiitcd  l>y  ih« 
OdqdHI,  «ni]  sbnll  be  i^morablc  h]:  th«  GonDcit,  sab)oct  bi  8|)])(«l  to  * 
Qcnnrnl  lilfCtini;.    One  and  Iho  Bame  peraon  maj  hold  bMh  thitw  nffiom. 

fl. — Ench  Original,  Ordinary,  and  AnocMte  HrnilKT  Mhnll  bo  at 
liberty  Co  nominate  in  vritint;.  nnd  send  to  the  8ocr«tar,v  iiot  Iras  than 
sight  dan  prior  to  the  Ordinary  Geucral  Heetin^  in  .1  iim-,  it  list,  dnlj 
signed,  of  Mcrabf^miniitAblc  lofllt  the  ofllionof  Pn^iilnit.  Vitv-frosidents, 
and  HcmbGrt  of  CoiinnI,  for  Uie  cmiuing  jrear.  The  Ci*ancil  shnll  prepon 
a  lilt  of  the  pcmoB  bo  nominated,  together  vHtJi  Uio  names  of  the  Offlonn 
fat  tbe  current  jaa  eli(;ible  for  re^lectJon,  lutd  of  aitch  other  Members  iw 
I1m|7  deem  suitable  for  the  varioas  offices.  Kucb  list  shatl  ooniprin  the 
UDUM  of  not  Uaa  than  thirty.  Tbe  list  so  pr«pnn?ct  1))-  the  Conncil  thaU 
be  rabmittod  to  the  Gcncmt  Meeting  in  Jnn«,  and  ^all  be  the  balloting 
list  for  tbo  annual  ftlectioD  in  Aiignst.  (Soc  Form  K  in  the  Appendix.) 
A  0017  of  this  list  shall  bo  posted  at  lotwt  ficvco  days  ))rrvioiis  to  tho 
Annual  Meeting,  to  eveiy  Oripnal,  Ordinary,  and  Associate  Member  i  who 
may  erase  any  oame  or  names  from  Iho  list,  and  snbsticute  the  name  or 
nama  of  Rny  other  pereon  or  persona  eli^pbto  for  each  respective  office; 
bat  the  nnmbcr  of  persons  on  the  list,  after  aneh  entsnrf  or  snilwtitntion, 
mOBtnot  exceed  the  number  to  be  olectcd  to  tbe  rcspectin'  oflic<!8.  ri>|>cra 
which  do  not  aocord  with  these  directions  sbnll  be  rejected  by  the  soruti- 
neeiB.  The  Votes  fbr  any  Members  who  may  not  be  elected  I'nsident  or 
ViOfr-Pieeideots  shall  oonnt  for  theca  as  Members  of  the  Council.  The 
Chairman  shall  appoint  four  srrmtineers,  who  shall  rooei%'e  the  balloting 
papen,  and,  after  making;  tbe  neooauiry  scmtiny,  destn^y  tbe  sane,  and 
sign  and  hand  to  the  Chaimian  a  liat  of  the  elected  Ollicera.  The  booting 
papers  may  be  returned  tlirongh  the  post,  addressed  to  the  Secretary,  or 
be  handed  to  him,  or  to  the  Cliairman  of  the  Meeting,  no  as  to  be  received 
before  (he  appointment  of  the  sorulineCTs  for  the  election  of  Oflicers. 

a. — In  ease  of  the  decease  or  rcsifrnation  of  any  Officer  nr  Offiocn, 
the  Council,  If  they  deem  it  reqnisile  thnt  tbe  vacancy  shall  be  llllcd  ap, 
shall  present  to  the  next  Ordinary  Gencnil  Meeiing  a  list  of  persons  whom 
thoy  nominate  oa  suitablo  for  the  vacant  offices,  and  a  new  Officer  or 
Officets  shall  be  elected  at  the  succeeding  Ordinary  General  Meeting, 

23. — Tlic  Prcndont  ahall  lake  Ihe  choir  &l  all  mcotinrrs  of  tho 
Inslitnte,  tbe  Council,  and  Committocs,  at  which  he  is  present  (ho 
htSag  tx-offieio  a  memlxrof  all),  and  shall  regulate  and  keep  order  in  the 
proceedings. 
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H. — fn  thn  nl>ai?ii<ie  of  the  Prwident,  it  shnll  be  the  dnty  of  the 
Rcnior  Vice-Prctiideiit  preanil  tu  prceinlc  at  the  meetini^  of  th«  Institute, 
t4)  ]ui:p  order,  nnd  to  r>>gi;ilatv  llw  proceedinga.  In  com  of  tiu.-  nlm-ncc 
of  the  Prttidml  oiu)  of  itll  the  Vico-Pretidcntu,  the  niHting  ma^  elect 
nny  Mcmbcruf  Council,  or  in  cnu  of  tlieir  AbaCDoe,  anj  Member  present, 
to  take  the  chair  nt  ttic  mcGling. 

25, — Tho  Oonndl  maj  appoint  Committecfi  for  tlie  pnrpoae  of  tronaact* 
ing  any  (iftrtJoalar  bnrineaa.  or  of  iRvwtif^&tiiig  spwiBc  subject*  oonnccled 
witli  tho  objcota  of  t^o  Iiistitut«.  Such  Committees  ehall  nport  to  tlio 
OoTuicfl,  vho  aliall  not  thereon  as  they  eee  ocoanon. 

26. — The  Tnsisiiiicr  lunl  llic  Secretary  Hhidl  act  under  Oie  direction 
and  control  of  the  Council,  by  which  body  tliefr  dotiea  shall  from  ttnte  to 
time  be  defined. 

27. — The  Fund*  of  the  Society  shfill  be  deposited  in  the  hands  of  the 
TrMiHurer,  and  uliall  tie  disbuTBod  or  invested  by  him  acoording  to  the 
direction  of  the  Council. 

28.— The  Copyriglil  of  all  pajwra  communicated  to,  and  aoc^tcd  for 
printing  by  tlio  Counril,  nud  prliiti'd  within  Iwelvc  months,  shall  become 
Tested  in  tJic  Tnntitiile.  nnd  midi  ocmiinunicalions  diull  not  he  published_ 
for  sale  or  otlierwisi},  withnut  the  writteu  permission  of  the  Council. 

29. — An  Ordinary  General  M«Qting  shall  be  held  on  tho  fimt  Satnrdiiy" 
of  every  montli  (except  Jannaty  and  July)  at  tiro  o'clock,  iinlcttt  otlicrtrise 
dct«nnincd  by  tlie  Council ;  and  the  Ordinary  Oenenl  Meeting  in  the 
month  of  ARg:iii't.  Hhall  be  the  Annual  Meetin);,  at  which  a  report  of  the 
proceed ingN,  nnd  an  alutti'act  of  the  acconnta  of  the  prcvioas  year,  ehall 
bo  pr<'»entod  by  the  Oounoil.  A  Special  General  Maeting  ahall  be  called 
whenever  the  Council  inny  think  fit,  nnd  al«o  on  a  requisition  to  the 
Oonndl,  signed  by  ten  or  more  Members.  The  busincfia  of  a  Special 
Meeting  shall  be  confined  to  that  specified  in  the  notice  oonrening  it. 

SO. — At  meetings  of  the  Conndl,  five  shall  be  a  qnomm.  Tl» 
minntea  of  the  Council's  proceedings  shall  be  at  all  times  otwn  to  the 
inspection  of  the  Memtnrs. 

81. — All  Past-Presidcnta  ahall  bo  txe-offiem  Meml«i«  of  the  Council  ao 
long  ns  they  continue  Mcmljoni  of  tho  Institiitv,  and  Vice-lVsideota  who 
haw  not  been  rc-olectcd  or  have  become  ineligible  from  having  held  ot&tn 
for  three  comwcutive  ycim,  sjiall  bo  «j-offirio  Membcn  of  the  Council  for 
the  following  ycor. 

82.— Every  question,  not  otherwise  provided  for,  which  aliall 
before  any  Meeting,  shiill  m  decided  br  the  votes  of  the  majority  or  the 
Original,  Ordinary,  and  Associate  Members  then  prt?sent. 
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SS. — All  papers  shtill  tie  sent  tor  Uie  a]^oTal  of  Ui«  Ctiuncil  At  kwt 
tvolre  days  before  a  Gcncnl  Sleeting,  ftDd  after  apprtn-al,  ulull  lio  nod 
hcton  the  Institute.  Tlie  Conodl  shall  alao  direct  nli«Uicr  any  pttper 
read  before  the  InetltDto  ^hall  be  printed  in  iho  Tnuusction*,  ud  notice 
ch«U  be  given  to  the  writer  irithia  qm  tawHh  after  it  hat  been  nai, 
whetbcr  it  is  to  be  printed  or  ixit. 

84. — AU  proob  of  reports  of  disciiMions,  ronrnrdtd  to  Members  for 
oomc^ion,  mntt  be  rodimed  to  the  Socrctarj  witbin  seven  daya  from  tl>o 
date  of  their  receipt,  otherwise  they  will  be  considered  oomct  and  bo 
printed  off. 

Sri.— The  loslitntc  is  not,  as  ■  body,  r^wndble  for  the  stnlemeiiU 
and  opinions  advanced  in  the  papcTs  nbicb  may  be  read,  nor  in  tbo  di»- 
ODoions  which  may  take  place  lU  tiiq  meetings  of  the  Institiile. 

86. — ^Twelve  copies  of  Mcti  paper  printed  by  the  Inuituic  shall  be 
[ireEeiitAd  to  the  author  for  private  nxr. 

$7. — Members  elected  at  any  mctling  Iwtwcra  the  Annual  M<vtiii(^ 
e\ia\l  be  entitled  to  all  papers  isfiued  in  that  year,  so  soon  as  they  have 
signed  and  retnmed  Form  F,  and  paid  their  Eiil«LTiptionB. 

86. — Tlic  TrmosactionB  of  the  Institute  shall  not.  bo  forwaidod  to 
Hcmbers  irbMc  Kuhscnptions  arc  more  than  one  year  in  orreor. 

89. — Mo  duplicate  oopiee  of  any  portinu  of  the  Tronsiiclions  eliull  be 
uBned  to  any  of  the  Utmbers  unlesB  by  written  order  from  the  Council. 

40. — InTitotions  shall  be  forwarded  to  any  person  whoee  presence  at 
the  discussions  the  Council  may  think  advisabk-,  and  stranKera  so  invited 
shall  be  permitted  to  take  part  in  the  proceedings  but  not  to  vote.  Any 
Member  of  the  fnittitutc  shall  also  have  power  to  introdace  two  atrasK^rs 
(see  Form  L)  to  any  Gcii<-ral  Meetitig,  but  they  shall  not  take  part  in  tlic 
proceedings  except  by  permission  of  tlie  Meeting. 

41.— No  alteration  shiill  be  made  in  the  Bye-laws  of  the  Institute^ 
except  at  the  Anniiikl  Meeting,  or  at  a  Spcuiiil  MceLing  for  that  pun>oae^ 
and  the  porticnlors  of  every  anch  alteration  shjill  hu  tinnouncc<i  at  a 
previous  Ordinary  Meeting,  and  inserted  in  il«  minnt<'-M,  and  shall  Iw 
exhibited  in  the  room  of  the  Institute  fourteen  days  previous  to  such 
Annual  c)r  Special  Meetinp,  and  nucli  Meriting  shall  hu\x  power  to  adopt 
■ny  modification  of  such  proposed  alteration  of  the  Bye-iaws. 


Approved, 

U.  ASSDETOX  CUOSR. 


WiiteAall. 

9ad  Jitlg.  tftn. 
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APPENDIX  TO  THE  BYE-LAWS. 


[FOBM  A.] 

A.  B.  [Chrifldan  Name,  Bnmame,  Occnpatdon,  and  Addresa  in  ftill], 
being  upwards  of  twenty-eight  years  of  age,  and  deairouB  of  being  elected 
an  Ordinary  Member  of  the  North  of  England  Institnte  of  Mining  and 
Mechanical  Engiineen,  I  lecommend  him  ftom  pertonal  hwteUdgt  aa  a 
peraon  in  every  reepect  worthy  of  that  distinction,  because — 

\_Btre  tp^ify  dittinetlg  lit  f»aliJlcafiont  of  tlu  Caudidalt,  aeeording  to  tite  tpirit 

of  Bge-lam  B.'\ 

On  the  above  grouids,  I  b^  leave  to  propose  him  to  the  Council  as 
a  proper  person  to  be  admitted  an  Ordinary  Member. 

S^ed Member, 

Dated  this  day  of  18 

We,  the  nndersigned,  concur  in  Uie  above  recommendation,  being 
convinced  that  A.  B.  is  in  ev^  respect  a  proper  person  to  be  admitted 
aa  ordinary  Member. 

VKOK  raamHAK  KNOwuDas. 


Five 
Members. 


{_Te  hefiUed  %p  by  tltt  Cbxiu^.] 

The  Conndl,  having  considered  the  above  recommendation,  present 
A.  B.  to  be  balloted  fiir  as  a  of  the  North  of  England  Institnte 

of  Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Dated  this  day  of  i6 


[FORM  B.J 

A.  U.  [Cbriatim  Name,  Satnainc,  Oocupatiori,  and  Addna  In  ttitt], 
beiag  deslrajiB  of  admianoD  into  the  Nor()i  »r  I'liii^'loiid  Institute  of  Miuing 
«ad  Uecliaiiical  Enffinoen^  m,  Ibu  iindi;mgni'(l,  |)rt>poao  <uid  roooaunond 
that  be  ahalt  bciMtne  [an  Tloiiontrjr  Mcnibor,  or  uu  ^i**^'*  Ucmber,  or 
a  Stadent]  Uiciwf. 


Three" 

M«mber8L 


■  If  ui  llononr;  MeiuUir,  Hit  uicnatUTM  u«  iWKvHarT,  wul  the  fuUowing 
Votm  uiiitl  b«  illai  in  b;  th«  CoquciL 


Dated  tliia 


day  of 


IB 


[TV  UJUUJ  up  if  Ilk  Coueili 
The  Comicil,  havinK  conaidiTMl  ihc  above  rcoomnK^'ndatfoii,  prnWDt 
A.  11.  t«  bo  boltoivd  fur  m  an  llouontrf  Member  of  the  NorUi  of  England 
Institate  of  Uiaiu^  and  Mccluaicsl  KugiDMTB. 

Signed _- — —CluirmftB. 

Dated  day  uf  18 


[FORM  C] 

A.  B,  [ChrisiJan  Xiime,  Sanmme,  Occiipulk'n,  and  Addrces  in  full], 
bein^  at  prvaunt  a  of  the  Nortb  oT  I^ngland  Institntc  of  Mining 

and  Mecliauica!  Bngin<«n,  and  apvarda  of  twenty-cipht  years  of  agf,  and 
being  desirous  of  bcoomii^  an  Ordituiry  Muinber  of  die  said  luHtitute,  I 
reooiumend  him,  fi»iii  pfrtenat  hioioleds*,  m  n  penton  in  every  respect 
vonhy  of  ihat  distinction,  bocatiHC~ 

[JTtrw  VM(I>  6iMi»cllg  Mr  <ivaU/Scal'vt  o/li*  Can^Ualt  aeMfdinf  h  lh»  tpMl 

of  Byttaie  *] 

On  Un  above  groundu,  I  Ix-g  leav»  to  propose  him  to  the  Cooncil  as 
a  ptupcr  iwrson  to  be  admitted  an  Otdlnary  Member. 

Signed Member. 

Dat«d  this  day  of  l^ 

Wc.  th«  ua<*.2raigned,  oonour  in  tlio  above  rccommauIntioD,  being 


(M) 

convinced  that  A.  B.  is  in  every  reqwct  a  proper  person  to  be  admitted 
an  Ordinary  Member. 


■I 


Two 
Memben. 


[To  beJIUed  MP  hg  lit  CtKneit] 
The  Conncil,  having  considered  the  above  recommendation,  present 
A.  B.  to  be  balloted  for  as  an  Ordinary  Member  of  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers. 

Signed Chaiiman. 

Dated  day  of  18 


[FORM  D.] 
List  of  the  namea  of  persons  to  be  balloted  for  at  the  Meeting  on 
,  the  day  of  18 

Ordihaby  Mehbers: — 


AssoouTE  Mxkbebs: — 


HoNoaABT  Mesbbbs: — 


Studbntb:— 


strike  ont  the  names  of  such  persons  as  you  desire  should  not  be 
elected,  and  hand  the  list  to  the  Chairman. 


[FORM  E.] 

SiE, — I  beg  leave  to  inform  yon  that  on  the  day  of 

you  were  elected  a  of  the  North  of  England  Institute  of 

Mining  and  Mcclianical  Engineers,  but  in  conformity  with  ita  Bnles  your 

election  cannot  be  confirmed  until  the  enclosed  form  be  returned  to  me 


(Ivlij 

iriti)  jattr  tiputinn,  ani)  UDtil  your  lint  aatiuii)  MilmTifiUon  be  p*ii),  the 
MMUat  of  wtiidi  is  £  ,  or,  At  jronr  o)>lio«.  tho  Ulb^onipaatioa 

of£ 

If  die  BobBcriptioQ  is  not  received  witliin  two  montlia  fhuu  the  prcKBt 
date,  tbe  elccttun  will  bcoooM  roid  tinder  Bvc-lair  IS. 

I  lun.  Sir, 

Yours  fuithndlr, 

Sccntvj. 
Duted  18 


[FORM  F.] 

iersi^ed,  bein>;  el«ct«d  a  of  tbe  Korth 

of  HipBR  tiulitate  of  Mininj;  and  SleohanicnJ  Bnfiiieor»,  do  bercbf 
Bf^ree  that  I  will  l>Q  goventDd  bj  the  OlmrEcr  nnd  Itvc-litws  of  the 
nid  1tiatitnt«  for  tbo  time  being ;  aud  that  I  will  iuItuic*  Ihc  ubjecta 
of  tbo  IiHtitut«  as  for  u  sbull  be  in  uij  pnwvr,  «nd  will  not  aid  in  anj 
tuiknthoiind  publication  of  the  procccdingis  and  will  atbrnd  the  meetings 
tlicreof  as  uflcn  as  I  oooTvnicntlj  can ;  pravided  that  whenever  I  shall 
signify  to  writing  to  the  SGcretarjr  that  1  am  deeirous  of  withdrawing  mjr 
nui»  thercfrotn,  I  nlmll  (aflor  the  payment  of  nnjr  urotrs  which  maj  b« 
doe  by  me  nt  that  pcriwi)  coase  to  be  a  Member. 

Witoees  my  hand  this  day  of  IS 


[FORM  G.] 

Sir,'— I  am  directed  by  Uie  Coundl  i>f  tlic  North  of  England  Inslitnle 
of  Mining  luid  Mechanical  Engineers  to  draw  your  atl«ntiuii  to  Bye- 
law  17,  and  to  remind  yon  that  tlie  wtim  of  £  of  your  snniiai 
enbfieriptionB  to  the  fundii  of  thu  Institute  remains  nnpald,  and  that  you 
are  in  conscqnencc  in  nrrear  of  subecriptiom.  I  am  alio  dirocted  to 
reqiiest  that  you  will  cansc  the  same  to  bo  paid  without  farther  delay, 
otherwise  the  Council  will  bo  under  tlic  necessity  of  exercising  ibcir 
discrotion  u  to  osing  the  pon-or  vested  in  them  by  the  Axticle  above 
nferred  to. 

I  am,  Sir, 

Youre  IMlhfiilly, 

Sccrctar). 
Dated  18 


nviii) 

[FORM  H.] 

Sir, — I  am  directed  by  tbe  Council  of  the  North  of  England  Inetitnta 
of  Mining  and  Mechanical  Engineers  to  inform  you,  that  in  conaeqnence 
of  non-iiajment  of  your  arrears  of  subscription,  and  in  pursuance  of 
Bye-taiv  17,  the  Council  have  determined  that  nnJeaa  payment  of  the 
amount  £  is  made  previous  to  the  day  of 

iit!xt,  thoy  will  proceed  to  declare  thut  you  have  ceased  to  be  a  Member  of 
tlte  Tiiatitute. 

But,  notwithstanding  this  declaration,  yon  will  remain  liable  for  pay- 
Tncnt  of  the  arrears  due  firora  you. 

I  am.  Sir, 

Yours  faithfully. 

Secretary. 

Dated  18 


[FORM  r.] 

Sin, — I  ain  directed  by  the  Oouucil  of  the  North  of  England  Institnte 
of  Mining  and  Mechanical  Engincci-s  to  iuformyon  that,  upon  mature 
consideration  of  a  proposal  which  lias  been  laid  before  them  relative  to 
yon,  they  feel  it  their  dnty  to  advise  you  to  withdraw  from  the  Institute, 
or  otherwise  they  will  be  obliged  to  act  in  accordance  with  Bye-law  18. 

I  am,  Sir, 

Yours  faithfully, 

Secretaij.    . 
Dated  16 


[FORM  J.] 

Si&, — It  is  my  duty  to  inform  you  that,  under  a  reaolution  passed  at  a 
Special  General  Meeting  of  the  North  of  England  Institute  of  Mining 
and  Mechanical  Kngineera,  held  on  the  day  of 

18       ,  according  to  the  provisionfi  of  Bye-law  16 
you  have  ceased  to  be  a  Member  of  the  lastitute. 

1  nm.  Sir,  j 

Youn  faithfully, 

SecTBtary. 
D3t«a  18 


FRIDAY,   SEPTRMRKR   IAtn,    1881. 


MEETING  IN  CLEVELAND. 


At  tlio  invitolion  of  M««r».  Bell  Brothers,  conveyed  tbrongli  Mr.  A.  L. 
Sceat-ensoD,  tihoai  one  haniltvd  Dietnbera  of  the  InsUtntc  visited  the 
Skeltoa  Park  ImiwCoae  Mine  «iid  the  Sinking  oporatiarui  at  Lnmiwcy,  on 
FriiJaj,  the  IGtii  Scplvmbcr,  the  North- Enftcrn  lUilwaj  Ccunpiuij  kindly 
pToviding  special  aco^ramoihilion  tor  Ibc  cxcnnion. 

As  the  anuDj^iQCnt  was  more-  purticulnrly  mndc  t«  allow  those  who 
hiul  nul  previoualy  had  anyopportanityofwitnf8(.ingBinkii!g  operations  to 
become  a«iasintcd  with  the  tmturo  of  the  prooaas,  n  largo  number  of  ntii- 
dents  took  odrantHge  of  the  occasion,  and  araited  themaelvea  or  MesKfR. 
Bdl's  kindocM  by  deiaending  the  shall  and  exatnJuing  all  thv  d<;liii]H  of 
the  operation. 

The  company  nflcrwards  dined  at  the  "ZcllAnd"  Hotel,  Snltbun),  Mr. 
William  CuchvBDc  In  the  chair,  whim  votes  of  thunks  wimc  unanimoufily 
pained  tt>  Meaara,  Bell  Brothers  and  Mr.  A.  L.  Stcarenson  for  their  kindness. 

It  is  tlic  intentinn  of  if  r.  Steavenarin  to  read  a  paper  at  lui  early  dato, 
dcBcribing  the  machinery  thut  woh  iDspceted,  and  giving  some  details  of 
the  mine  and  neighbourhood. 


roc.  XXSt-ML 


nuwsitDixati. 


PROCEEDINGS. 


AKNUAL  OENKBAL  JIKKTISO,  SATrUOAV,  OrTOtlKR   Int.  IHSl.  IN 
TUB  WOOD  MEUUUUL  lULL.  NKWCASTLKiri'OX-TrXK. 


OBO.  B.  rOR.STKK.  Km}..  PkniDnrr,  is  m  Chaix. 


The  Sbcbbtakt  read  llic  miontos  of  Iho  gcatni  meetiof;  held  on 
AagNt  fitli,  and  reported  tlic  prooeodingB  of  the  OoimoJt. 

The  following  k^"''^™^^  ^^'^  elected,  having  been  prerioiulf 
nominftted: — 

OxMSARr  MnfRRR— 
Hr.  ObOBAI  U.  Okddw.  Uinia^  Bn^nMr,  lU.PrinpM  Stmt,  Edinburgh. 

Anton  ATI  Hnhbhb— 
Mr.  f'BAXE  Stobm  (MNtMKer.  Meun.  Thomiu  >ntl  WiUUin  SniUli),  1.  QiiMn 
Stmc  Qnaj.  Newciullo-opon-Tjnt. 

Stcdist*— 
Mr.  Aemm  P.  Wit«ox,  BnincPiwth,  new  Durlitm. 
Ur.  J.  H.  KicnoMOM,  Cnmboii  Colliny,  BIjth,  KortbamborUud. 

The  following  were  nominated  for  eleclion  at  the  next  meeting: — 

OHDIXliar  IfNltDKB — 

Mr.  WiLuiK  E.  Walkib,  M.K.,  I.«wthCT  8tr»«t,  WhiWli4vpa. 

AunriiTR  .tlmf BURS'' 
Mr.  Wir.i.iAX  MonRB,  Uplwlhttin  U\n»,  Uuikc-br-theSok 
Hr.  OBOaoB  J.  niKuv.  Bto"in>rk«t  Qun-CattDit  Worlu.  Stownuulinl. 

SmnniTR — 
Mr.  CflAXtn  L.  WAttair,  Tlie  Bummfclu,  C'oflkonnonth. 
Mr.  3o*Krn  Simciii,  .Soorr.  Kait  Hottmi  C'olllcrj,  Coihon. 
Mr.  HN!tBir  B.  Tcrsbitll.  FramwcUgslo  Colliery,  nmr  Durliun. 


The  foHowinjt  notea  upon  Mesare.  Pernolet  and  Agiiillon'i  "Beport 
upon  the  Workinjt  a'ld  Regululioa  of  Fiery  MincA  in  Kngtaud,"  were  read 
bj  Hr.  A.  L.  Stcavennon: — 


PtiWY  suxKit  IX  lurouKn. 


SEPOET  UI'ON  THE  WORKING  AND  UEaULATION  OF 
FIERY  MINKS  IX  ENGLAND  BY  MESSRS.  I'ERNOLRT 
AKD  AtiUILLON.' 


UwuwxD  IT  A.  L.  STEAVmttfUK. 


AiTtso,  Ibrongh  the  anirtcey  of  H.M.  Inapcotor  of  &Iiiit«  fgr  iho  Durhun 
ud  Olentand  district,  received  a  cupy  of  tliis  lU-porli  tlw  nvictror  fonnd, 
aa  hia  prenona  knowledf^  or  M.  Pemolet,  one  of  ttie  Co[niiiiB»ioncrs,  led 
him  Ui  cxpvot,  llmt  it  wu  a  matt  iitL«K«Ciiig  and  uKful  review  of  oil  the 
hwi^  facta.  And  <nut<iiii)t  uj^MitAining  to  the  sabjcot  under  ooiuiderotionr 
gtveD  with  tho  minute  detail  chiirackTtatiu  of  the  t«chDicnl  odgoatjoa 
ponened  by  French  minin)^  cngtnccre.  but  that  it  oflcn  luserUd 
(^Mniona  which  aeemed  lo  rcquire  rcfnlaiiati. 

The  report,  primarily  divided  into  nine  chai}t«r»,  is  subdivided  into 
nnmcroiu  acctions.  The  nine  leading  diviei'>nH  iiru  devoted  to  the 
foHowtng  aubjccta,  the  onumeratiou  of  which  will  Kt  uiioc  ounrqr  on  idea 
of  the  lat^  area  over  which  the  report  extends : — 

1. — General  obaervations  on  the  regulations  for  the  diadpliM 
and  trorkiiig  of  fiery  mines  in  England,  and  the  mode  of 
applying  sach  regnlutiona. 
2. — Obacrvalitms  i>n  the  ounditiona  undt-r  which  g,aa  ia  fonnd  in 
Lh<!  cwllicries  risitod,  and  the  aerideiiUt  whidi  it«  jirtweneo 
haa  produced, 
S. — The  general  arrangement  and  organisation  of  the  workings 

with  regard  to  their  ventilation. 
4. — Tbo  mode  of  prododng  ventilation,  its  distiihntion,  and 

the  means  of  cnsnring  ita  efllcienoy. 
ft. — Working  arraogeineiitA  and  fiu|>erviaion  of  tho  workmen, 
ft. — Lif^iting  of  the  undergroujid  worlcingt. 
7. — The  uite  of  powder. 
8.— Dnau 
8. — Safuty  apparatua. 

*  The  RcjirTiNinUlliat  of  t!>D  (''rmicli  ComiiiUiliiii  butriicUiI  Ui  ro)wri  on  llig  Bust 
Uuiiw  tu  Prcveut  liii'luaiuiiit  nf  llu  in  (.'ullicrio. 


SOTBM  OX  THE  WORKIXd  AND  RRaULATTOX  OF 


There  (•  nlw  an  Appendix,  uonUtining  cxtmctt  trom  the  Inspocton* 
Reports,  the  SpwUl  Rvka  of  mmt  di«tricte,  to^tlier  with  a  tabk  of 
explosions  which  hbxa  occuiTod  since  1850  where  more  than  dx  livee 
ven  lost. 

The  chaptera  on  ngatn  divided  and  re-dir!ded  in  a  moat  bewildering 
my ;  for  instAnoe,  Chapter  III.  ia  divided  firei  into  four  itcctiona  : — 

1. — Primftiy  nrntngements,  with  n-gtinl  to  the  geological  stnicturc 
of  iho  diilriot  and  Ifac  local  conditions  atUichcd  to  the 
leodng  of  the  coal. 

2. — Choice  of  site  and  extent  and  nature  of  siu-racc  plant. 

3.— Oaicral  nio<le  of  laying  out  the  under^cund  working 

4, — S!ctli«l«  of  working  und«rground. 
This  fourth  section  is  further  ditrided  nudcr  five  heads  ^— 

1. — Working  by  boar*!  and  pillar. 

2. — Working  by  pillar  and  long-wall,  Sco. 

9. — Long- wall. 

4.— Working  tliiok  ooal. 

5. — General  ooD»iderations  thcroon. 
And  theec  nru  again  divided  Into  numcroutt  paragraphs,  snch  oa  "  Prin- 
ciple of  the  method,"  "  Working  with  pillars  abandoned,**  ice,  the  last 
anhjcct  being  treated  nnder  five  dlRi^rfiit  oondilionn,  ii  ininutcocn  of 
UTTftiigcmcnt  the  translator  baa  found  Hoinowliat  tedlgus. 

The  entire  report  occupies  S33  pages,  rather  l<ce  in  size  than  the 
yearly  Proceedings  of  the  Inslitutc.  The  first  40  pngcs  are  devoted  to 
the  English  law  and  Ouvcmmont  inspection. 

The  history-  of  tlie  rarions  (rircnmfltancea  which  led  to  the  pegulation 
of  niine«  by  the  I^giidatnre  is  an  excellent  snmmar}-  of  the  qncslion,  be^In> 
ning  with  the  jM-riod  before  the  passing  of  any  Act,  rist.,  before  and  up 
to  1S43,  thu  prowedinga  of  the  Awoeiatiun  nt  Sunderland,  the  first  trial 
of  Safely-lamps,  the  first  CoinmiMion  on  Mines  in  1835,  Lord  Ashley's 
CoinmiaBibn  tm  the  ciiiploynient  of  women  and  children  in  1840,  and  the 
varions  Pimimissions  and  Acts  of  Parliament  op  to  the  last  Act  of  1872, 
and  the  preaont  Rnyal  Cuinmiswon. 

This  is  mervlyn  in»tter  of  history  and  admits  of  ao  diaoDNion  ;  not  so 
when  the  Cunimiiwintiers  go  on  to  the  application  of  the  piraent  taw,  where, 
under  the  head  of  "  Extent  of  the  Inspected  Diatricte,"  and  "The  Powera 
and  modes  of  procedure  of  the  Inspectors,"  their  observations  are  open 
to  nmch  oriticiBm.  For  insttincc  they  are  very  mndi  mistaken  when  they 
eay  in  jiitge  i':J  llwt  "  it  would  seem  to  be  odmiltt-d  in  ]>r{ieticc  that 
every  mode  of  working  is  [wrmissible  which  is  not  positively  and  formallT 


KTKHY    MIXKH  IS   KSOULMD. 


prohibited  bj  the  Uw  or  the  ^i^cinl  ttuln,  mkI  the  loiiiH'CtAre,  Co  nit 
«  Rl«rGolyi)ed  ex]>reesiun,  are  witkoiil  pouw  to  intcrfvro.  Thas,  wu  har* 
RMiad  an  Iiupector  atlniitting  tliat  )i«  would  bo  trilMwt pouvr  U)  iatcr- 
tvrt  «Tcn  ihouti]  lie  Rnd  tJto  nir  Ktanu  in  ■  mino  fnll  of  f^  beataee  the 
Snt  Goiujnil  Rule  unl/  reqairM  tUnt  on  lufcf  u>i/«  amount  vf  vmlihtrnt 
$haU  ht  eontlanllf/  pniuftd  in  ritrt/  tm'w.  lo  tiHuff  tmtl  rmder  homUn 
Non'iMMjaiMOoly  in  iiMieorkituj*  o/tufk  miitf.and  Hu  tramlling  rtiad*  h 
atdfiom  twk  teorking  placu,  nad  anyii  itotliitig  about  ttio  kir  retanH 
vh«TO  there  ia  no  one  pooinif." 

Kcfcrrini;  to  oonijilaiats  I15  workmen  and  their  pDwen  t*^  insiwct,  the 
ConuniMoncn  ny,  tn  pagv  AA,  "  thin  is  a  di8tiiicti\-e  tniit  of  tlw  English 
patent,"  and  "  may  mom  or  teas  mned;  the  inaniBdvtivjr  in  numben  of 
tbo  Inspecton." 

After  a  short  review  of  the  suhjrct  orH]>cdal  RiiW  and  thoir  difbrenoe 
in  each  dbtrict,  although  ndmittinK  that  ihc  lav  u  by  nu  iiiuans  a  dud 
letter,  j^ct  it  is  stated,  in  pa|^  37,  "  that  perhaps  in  man;^  cases  ii  woold 
le  foand  that  tliere  is  a  greater  anxiety  sliown  to  oomply  nitli  the  letter 

of  tbc  law  than  to  mli»ty  ita  »{iiriC All   the  rr]Kirt4  Ibo 

law  requires  arc  Iccpt;  but,"  tliry  mj,  "one  may  be  permitted  Utcnt^TtaJn 
a  doubt  as  to  the  value  of  tlic  entries  m  made."  This,  of  euurce,  Is  n 
most  anirarrniited  aatertion,  based  upon  a  perfectly  gratuitoits  assump- 
tion, for  atircly  a  rei^nsible  ollleial  would  nt>t  nifpi  a  r<-[Hirt  that  all  ia 
safe  nnleas  he  wu  perfectly  convinced  tlmt  ft  waa  so.  ^toreovcr,  when 
are  the  facts  which  w;Lrrant  this  assertion  ? 

Again,  speaking  of  the  difficulty  of  classifying  mines,  they  say  in 
page  SS, "  we  ought  not  to  quit  tliis  subject  without  making  an  olwer- 
vation  on  a  ptiint  u>  nbich,  in  Franco,  a  certain  iiniwrtance  Ims  lieen 
attached.  The  dilfiviilly  encountered  in  dclining  a  fiery  mine  in  tlic  t«xt 
of  any  regulations,  and  in  daseif^ing  mines  according  u>  tlic  abundance 
of  gas  therein  esisting,  is  well  knonu,  and  the  provisii>ii8  of  tlic  English 
law  of  lfl72  have  been  dted,  where,  in  three  of  the  sections  of  General 
Rule  &),  certain  distinolions  are  made  between  mines  whi-re  gas  hoa 
or  baa  not  been  fonnd  within  twelve  monlhs  (am  cocliuus  Xos.  S 
and  8),  or  wiihiu  three  monthii  (section  S,  sub-section /);  but  from  all 
that  we  have  nxiu  and  heard,  wc  are  convinced  tliat  tliesc  distindiona 
made  in  the  law  are  parely  theoretical,  and  that  in  reality  no  notice 
is  taken  of  them  in  practice.  The  amount  of  inspection  and  the  use 
of  powder  are  settled  onoi.<  for  all  lo  suit  the  oondicions  and  syittem 
pecnlior  to  the  mine,  aud  in  confomitty  witli  the  General  Rules ;  and 
as  these  rules  are  the  same  for  a  whulc  district,  nutwilliHtnuding  that 
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eiicli  parti«iilftr  mine  iniij  be  morv  or  1cm  fim,  this  rlidtinctloii  tnndc  bj  tlic 
lave  gfiDeralljr  disappeara.  At  the  bCHt,  in  aom<!  diiilricM,  there  might  be  a 
dispute  in  the  Saw  courU  after  on  Acci<](!tit,  whether  or  not  a  coDtrarcnlion 
of  tlic  riil(«  couM  Ik>  prorcil,  and  in  cuiiwt|iionoc>,  criminal  mponsibility 
Mtublislicil.  Ill  concltiHiuii,  we  think  it  irunld,  nnder  all  drcamstanccs,  be 
taking  a  ChIm  slop  to  appeal  to  the  csanipto  o(  the  English  lair,  in  any 
discnssicin  upon  thin  subject."  ThcHereni&rkiinroBureljrqiiiuiiiiifuiinilcd. 
WjtJi  a  teir  compiirative  nsnlts  gii-cn  in  t«ble  A.  as  to  diminution  of 
aoddcnta  for  thcyeArs  ISSl  to  1B78,  the  firet  chapter  is  brought  to  a  close. 
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Chapter  II.  gives  the  views  of  the  CDmmiasionerHon  the  onnditiona  jn 
which  gas  ii  met  nith  in  cerlain  Rnglish  loinea,  and  Uie  caiiae«  of  some 
of  the  accidents,  whieJi  will  meet  with  confcideniblc  dissent  in  this 
countiy. 

They  state  "  that  the  ooal  baaina  of  Son  t}i  Wak's,  Lani-ashirc,  Yorkshire, 
and  Durham  are  thOTnort  fiery,  and  arc  tho«c  in  \ihich  the  most  Dumcrous 
and  the  most  deadly  eiplosioua  occur.  The  busin  of  Kaat  Scotland  and 
thntorXorth  Staflbrdfihirc  might  bo  added  to  this  list,  although  it  ia 
prclly  genemlly  admitted  that  the  reports  of  iho  Inspector  indicate  that 
the  ncciilcnta  which  have  occurred  in  the  last-mentioned  basin  are  more 
due  to  a  vicious  organiaition  of  tlio  workings  than  to  Ihc  quantity 
gn».*"  So  mn»-h  for  North  StufforilBbire.  No  wonder  the  Comroiuiona 
go  on  to  alate,  "  that  for  this  reason  we  absiaiucd  from  visiting  Nor 
Staffordshir©." 

Again,  they  state  in  page  -14  that  "the  most  fatal  aoctdeat*  htn' 
generally  been  limil«d  to  particular  districts  where  seums  hare  been 
worked  under  the  same  given  conditions,  although  in  the  same  baan 
the  same  scam  may  be  more  or  teea  fiery  in  proportion  to  the  depth  at 


whid)  it  !•  «grk«<l.  Iii  I<iinciukirv  {[Mgu  45)  {(  to  aqiMtoQjr  rratiifl;<^l 
that  "  the  abtiniJatico  of  gM  Jn  ibc  same  team  d^pindt  CMrntJall;  iijxjii 
the  depth  of  the  working*."  Tlits  m^j  Iw  tmoi  bot  when  it  isiUtod 
in  the  nmc  jwgo  "  Ihnt  lhi>  only  guiy  |iIm  in  ll»o  North  of  KiigUnd  bra 
tboM  of  groil  du])tli,  sticfa  at  from  ISO  to  300  rathoms,"  and  that  "  the 
flei7  notara  of  Um  mine«  depends  on  the  dopth  of  the  norkings,"  their 
renwks  ore  <>p«n  to  ^iuto  miicism,  since  there  «ra  pita  workiog  at 
depths  not  exceeding  100  futhoma  with  equulljr  oa  miicb  gu,  and  often 
ftff  more,  than  is  m«t  with  in  those  worked  at  greater  depths;  braidei^ 
the  deep  pita  in  NortbtUDbcrlaiid  ore  oompamttvclr  free  IVom  giu,  no 
that  depth  is  moat  ddcMcdlj  not  ilic  gorvming  fiu-tor  In  tlie  cmc. 

Witlt  nt^ri  Va  Dm  cJMniotcriMioa  of  rier;  wiuna  in  Engliuul.  tlie} 
Matt'  in  page  46  that  "an  exuniustion  cveii  rapid  oa  our  own  t>f  tho 
rarions  6017  dislrieta  In  Kugland  gives  atrong  renrana  fur  thinking 
that  the  bcda  reputed  to  be  nii«t  6cfT  bare  ainipiv,  nlmt  lua  linji|>ily 
been  termed  hj  the  Belgian  Gaa  Cummiaaion,  a  normal  diichargf  cf  gat 
idatiTely  fccbli?.  ....  excepting,  pcrhapc,  tl»  Wigiui  9  f<e«t,  the 
Aberdarc  1  feet,  tbc  Barnsie;  and  Silkstone,  and  the  Block  Vein  in  Moa- 
monthahin'."  Uj  this  it  is  implied  that «  ventilation  lelaliTel;  feeble  i» 
aafficienl  to  dilnte  the  gna  in  the  working  places;  bat  whilet  compuriiig  tbo 
rentihitton  with  that  of  Be'lgiuiii,  tlic;  add  (page  47): — "We  do  not 
I06C  eight  of  the  fact  in  this  comparison,  that  the  average  tliickneas  of 
the  Belgian  eeams  ia  23'6  to  27*6  inehea,  whilst  in  England  il  ia  very 
nearly,  if  not  above,  !>1>  I  inohcA,  nnd  in  coaacqncncc  the  volume  of 
air  at  equal  velodtiea  is  double  thai  in  Belgium.  Btilt  there  ia  no 
donbt  that  the  Kngii^i  ooul  fonmttiona  do  in  tJio  Jiury  dialricte  oontoin 
miiat*  of  gM,  rclaltreljr  contidcrablc  and  abundant,  vrliich  mny  como  oS 
ia  diOisrait  ways  while  the  seam  ia  being  worked,  cither  from  the  scam 
itself  without  being  brought  in  by  the  atr  current  or  fVoni  other  aoiircea. 
These  outflows  of  gaa  may  result  from  natnral  causes  or  IVoin  tlie  nicUiod 
of  working  Adopted." 

Rbfereooe  fa  then  made  to  gaa  prooccdinp^  fruin  neamsi  outaide  of  three 
being  worked,  and  Dumorous  ia8tani.-«s  are  giv«n. 


EXCBITIONAL  Ot'TBUSSTS. 

Under  thla  head  thii  Commiioiionera  remark  (page  48)  that  "the 
English  seem  often  to  confound  blowera  with  sudden  ontburatB,"  and 
odd,  "but  the  phenomena  which  they  dcsigimto  guddtn  oiilburttt,  hnvti 
Dot  tlic  eascntial  chaiacteri&tics  of  tlioso  which  ore  now  olaasod  is 
Belginia,  iiiidcr  llic  Ap[M:llulii>u   dijagfmtnU  iii»laiilaiie»,   these   Utter 
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proceed  from  the  virgin  conl  towartls  tlie  open  tjinats  left  by  tho  working! 
,  .  .  but  the  former alvnysoaiDo  from beliindUielKC,  generally  from' 
the  thill  nnd  Bomutimes  Irom  the  roof." 

This  appoara  to  be  hardly  sopjwrted  id  fnct ;  take  for  inatanoe  thaJ 
onlburst  at  I'eltoa,  where  -t7.(tOO  cubic  feet  of  gas  issued  from  Uie  coal  tV 
n  pressure  of  913  [Kiutida  to  the  square  inch  (see  Vol.  III^  pages  41 
aad  4S*  of  the  Trananclions)  in  opposition  to  the  statement.    They  thoo 
Mtfltc  "that  although  <kc  Iistc  warchcd  dih'j^-ntljr  we  bkvo  tercr 
sblo  cloarly  to  catiiblish  in  Eiigl&nd  n  cnae  uf  tnic  Rolf  ian 
in»taHfan'».'' 

In  speiaking  of  bloietra  and  comparing  tbem  with  what  is  called 
tov^arda  in  France,  they  say  these  pn«ent  no  great  diffen^noc  from  what 
!%  usunlly  known  under  this  nanic,  except  that  thcj  ore  somctiine* 
tiituHiinlly  powerful :  for  instance,  at  Outwood,  in  \T<'«t  LaDCftsbire,  al  a 
depth  of  d84  fei.'t  in  a  stone  drift,  n  blower  was  encotintcnKl  of  such  ma^- 
tude  as  to  siiBpend  operations,  and  the  gas  was  dammed  off  and  taken  to 
bank  in  pipes  i  inches  diameter,  where  it  bnral  twelve  months,  with 
flame  3  fectG  inches  high.  They  add  also  (page  At),  "that  it  is 
qncntly  found  tliut  when  a  blower  cornea  from  a  welUdefincd  omok 
(iitsurc,  large  quantities  of  water  arc  also  met  with,"  and  theii  stale  tliat, 
"onr  Ti«w  of  the  blower  (souglard)  is,  tbat  the  fracture  through  which 
it  is  discharged,  whether  a  sini|>lo  Ssstire  or  a  fanlt,  pre-existed,  and  the 
gas  is  diachar^d  whvn  the  drills  reach  it ;  whilst  in  the  suddes  ontbunt 
there  is  no  pre-existing  fVactiiTv-,  but  one  which  takes  place  saddcnlj, 
and  produces  the  diitcharge.  The  sudden  outbursts  from  the  roof  and 
ftom  llic  thill  arc  toij  diflrcrcDt>  and  have  a  distinctive  character  which  is 
Tcry  remarkable." 

SUDDEN  OtlTBCBSTS  FBOM  THE  THII.L. 

"  ft  is  in  the  Bomsley  and  i^ilk&tonc  sctuns  in  Yorkshire  that  these 
oulburets  pn.'dominato  in  intensity  and  freqneni^"  (page  52).  "  At  a 
given  moment,  and  with  do  warning,  the  top  of  n  jud  breaks,  the  thill 
immediately  after  rises,  following  a  line  of  fracture  more  or  less  clear 
and  parallel  to  the  faoe  of  the  place  fur  a  grvaCer  or  less  distance,  and 
often  extending  to  the  workbigs  adjacent." 

For  iimtiuiec,  "in  187t!,  at  the  New  Oaks,  to  tlie  dip  of  the  Oafca, 
where  the  accident  of  186C  occnrred,  an  i>i]tbnrKt  took  place  in  a  risaj 
lung- wall  in  the  Bamsley  seam,  ventilittud  by  n  current  of  A  cubic  m£tr 

*  Til*  iiutrtion  <>f  the  decimil  point  afl«r  thn  7  ftiiil  the  precvdlsK  numbcrm  la  | 
4S,  Vol.  IlL,  li  k  mlitirini :  tho  addUton  tbonlil  n<nd  47.044. 


per  sec,  for  10,000  cubic  feet  per  minate)  i  and  the  irturDi  were  so 
leaded,  that  tloeseler  lotDpa  at  tbc  bottom  of  ihe  opcaet  were  extia* 
(puBbed  in  a  corrent  of  0<i  cubic  metres  per  eec.  <or  140.000  cnbM  ftet 
per  minute).'' 

"  Theae  ootbonU  may  -nrj  mW  explain  mmj  of  th«  orcidenta  thai 
occur,  and  )t  Is  no  wonder  that  they  are,  under  every  circumsUiice, 
iBToked  bj  one  aide  at  tlio  inqutriu  held  berore  ooronen,  and  inon  or 
lew  iTatematioallj  denied  \>j  the  other  aide.  ....  No  one  can 
denj  the  poHsibllitf  of  their  iwcnrronoe ;  onlj  it  moaina  jet  to  be  prored 
that  aaj  given  accident  is  attribntHble  to  them." 

"The  engineen  in  Yorkshini  and  Smith  Widvs,  tho  roimer  cepcciallj, 
bare  often  diacaaaed  what  can  bo  dune  t«  guard  a)!ainst  tbcae  otitburats, 
which  tipptar  with  enrj  nwde  of  working;  they  think  ibtt  no  lunount  of 
Tcntilation  could  dilate  eudi  manes  of  fntu,  and  appear  to  ban  doddod 
that  the;  must  submit  and  live  with  such  an  enemy,  nsing  onlj  Uneader 
and  Stcphcnscin's  lamps,  wliidi  go  out  in  gas,  abstaining  as  Bu*  as  poaubta 
from  usint;  ponder,  and  in  enforcing  a  rigid  dioipline." 

Thcj  oonclode  with  the  following  tbt;  severe  remark  (page  54)^^ 
"  /(  dou  not  appear  to  iia,  hou-er«r,  altogether  proved,  that  the  miMhod 
of  working  and  the  general  diepoeitivn  of  tlie  pit,  go  for  nothing  in  the 
quMtion." 

The  Oommissionent  goon  to  state  (page  54)  that  "we  must  at  once  point 
out  that  the  fraclare  which  givca  paaage  to  these  outbursts  isa  oonseqncnoo 
of  the  motle  of  wiirkiug — in  fiw;t  whateror  metlitfd  Is  cmployod,  long-wall 
or  pillar  ami  ttail  pure  or  modifiod,  tXin  prinripal  of  alt  £ng!ish  mefhtdt 
it,  wilM  rart  ar^ilimn,  not  U  pack  tf»  »ptKf  of  tht  goaf  or  gob  fontud 
behiitH  Ott  faeo  of  the  jml,  unlat  iii  a  vi>ry  iwompMe  nay,  and  to  allow 
the  falling  of  tbc  roof  to  take  care  of  it«jlf." 

"Then  if,  as  in  Yorkihtro,  the  thill  la  veiy  stiff,  a  eompIuUt  ro- 
moval  of  tli«  coal  so  cfTcoted  inevitably  determinta  the  production  of 
bregolar  weighing  upon  the  thill,  the  effect  of  wliich  must  be  to  cause 
(taotnre  along  the  face  of  the  coal,  whieli  will  be  more  severe  and 
imporUmt>  on  the  one  side,  as  the  thill  is  more  stiff,  and  on  the  other  as 
the  rwf  breaks  more  irregularly,  That  this  effect  will  be  augmented 
by  the  prcasnrc  of  the  gaa  contained  below  Is  (tossible,  .  .  .  but  if 
they  worked  on  a  system  which  docs  not  excite  the  IVacluro  of  the  thill, 
it  might  be  ho]ied  that  the  irnprisfJiicd  giw  Ih-Iow  would  not  force  it§elf 
out,  and  it  nmy  be  lutkcd  whcLlioj-,  KUpfiosiiig  a  complete  system  of  effec- 
tive pack  walling,  can^fully  made  witli  rubble  brought  from  bank,  and 
with  the  fnoo  {fifigts)  methodically  stepped  at  moderate  dJHtanccis,  were 
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adopts — ft  would  nol  rrKtilntc  the  pi-PMurc  and  eftfactaalljr  combat  the 
breaking  up  uf  the  Liiill  'f  Tlio  (|iie«liDn  tiM  n«\Y!r  been  exatnined  from 
this  point  of  vicvr  in  England,  irhcrv  tlic  trorklDg  hj  pocking  with 
material  liroiiglit  doini  trnni  the  siirfiioo  is  at  prceenl  altogether  itnkiioirn." 

The  writer  of  tbis  review  thiiika  that  for  eorcral  tvssohs  it  will  re- 
main luikDOwit: — 1. — BccBUGe  it  is  dcsimijle  that  all  imprisoned  gaa 
BhotUd  got  away  aa  fast  as  poeaible  inetcad  of  being  kept  at  nii  intense 
prcMure  until  aome  fault  or  foil  caosee  it  bi  bri^ak  out  ia  angovcmahle 
qnantities.  S. — Because  the  i-iperience  of  all  good  pitmen  goes  to  proYC 
Uie  abBolute  neoewritj  of  getting  gix>d  dean  falls  which  take  all  pressure 
olT  the  faoe  and  cloao  the  goaf  up  aolidly  bchiml.  8tinnge  to  e»y,  the 
Cummigaionera  in  the  very  nest  page  (fiG)  of  llm  rcjiorl,  praise  the 
manager  of  llio  Wigan  Cool  Company  for  good  practice  in  liaving  sunk 
a  bore-hole  some  70  feet  in  the  Silkstone  Kom,  and  bo  hariug  succeeafnllj 
drain<:d  oS'  a  magazine  of  gas.  ( Vor  ftill  d«aoriptiOD  of  this,  see  page  23, 
Vol.  XXV.,  of  tJie  TransactionB.) 

The  Ccimmiesionere  next  Bay,  iu  page  QR,  tlint  tiudden  "  oiilburtt*  Jrem 
the  r«of  &K  notliing  else  tban  quaiititiiii  of  gas  which  follow  the  falling 
in  of  the  roof,  or  which  cscihw  flrora  li«surca  in  the  roof  without  a  (all, 
and  do  not  preaent  *uch  marked  fcattirvH  as  the  outburst  ttom  the  tbiU. 
They  occur  belilnd  the  face  in  the  goaf,  or  between  tlie  fa<!c  and  the 
foaf,  and  are  facilitated  by  tlie  nature  of  the  roof  and  the  Dtuncroua 
fiaotures,  caueed  bj-  the  incomplete  method  of  packing,"  Tu  this  it  may 
be  replied  that  if  the  gae  is  kept  sliat  np  In  one  place  it  will  inevitably 
break  out  at  «omo  oUier.    They  state  nnder  the  head  of 

KIUJl'TION  OK  GAS  KEOM  OLD  WORKINGS. 

That "  the  diHclinrge  ofga*  from  the  goaf  appears,  from  the  tablea  annexed, 
to  ha%-e  been  admitted  after  serious  inquirj-  to  have  been  the  prineipal 
cause  of  accidents  <]uriiig  the  last  ten  yearn,"  and  "  the  fear  of  gas  f«iro 
it  is  universal,  and  us  far  ns  wc  can  judge  is  more  pronounced  where 
the  packing  (mnblai)  is  most  iDoomplclc  or  is  but  tanlily  cxcvutcd." 
This  exHCtly  prcnim  that  the  sooner  a  gofHl  fall  occurs  the  better.  They 
go  on  tu  stale  llmi  "  there  is  always  an  important  distinction  to  be  made. 
The  gas  in  the  old  workings  may  oomc  from  tite  normal  diacho^  of 
the  ««m  being  worked,  bnt  it  ciin  nlBo  cunio  from  adjacent  scamii," 
The  reviewer  h>«  no  Ksma  wliy  the  foimer  may  not  be  cHcctually 
carried  off  us  readily  in  England  as  in  Fniiiec.  The  Commisdonere 
proceed  to  say  fpage  581,  '■  However,  we  should  reninrk  that «  namber 
of  English   mines  present   circumstonoes  much    1(«  fovouroble   Uian 
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"the  bnllc  of  thcM  on  the  Continent  for  the  Mirjing  swtj  of  gu 
from  ihu  old  working  The«e  workings  in  Sat  kmob  of  a  mediiin 
tbkkiKfls  mincO  by  |>iu  in  dbae  coutiguitjr  and  ei(endin);  iboaaaiKts  of 
jvdi  in  every  direction  around  (Iwin,  uicU  pita  forming  the  only  oom- 
mnnication  witli  llie  eurfnce,  evidcntljr  4I0  nol  i>n:Miit  coiiditiona  favour- 
able to  thfi  Kitdy  OMupo  of  gas." 

To  this  it  may  be  answered  that  in  tho  Diirhnin  ooal-li«ld,  to  which 
these  remark!  particuUrtj'  a|>i>I}',  only  one  iiociili-ni  m  recorded  uikg  1 870, 
tn  a  Table  of  accidenU  given  in  Appendix  7,  pn^  31S,  and  that  ibu  im* 
menae  volumes  of  nir  diRtribotod,  amounting,  according  to  the  Inspecton* 
Betnma,  to  iM  cnbio  Awt  per  \itnon  «niploj^,  fbfly  oumpcnBate  for 
tin  aise  of  the  workingtt  as  to  ilw  oMitigiiitjr  of  tbo  ahafta,  ao  long  as 
tbo  gaa  is  thoroughly  diluted,  liow  can  it  miitter  whether  it  \wKen  tliroqgb 
one  milo  of  returns  or  two  i 


ACCIDRirrS  FROM  QAH  IK  KNOI^VD. 

Under  tliix  hemi  Uta  CoramJauoocro  reioark  (page  CO)  that  **  ifoertain 
accident*  in  Riiglund  Imvc  hnd  tcrrilile  proportEona  ...  El  cannot  be 
altribnted  exduBirely  to  the  roUtivdy  large  number  of  men  who  may  be  em- 
ployed in  a  mine,  i>.  to  what  we  call  a  conwntrntiun  of  work,  but  in  part 
also  to  the  conditions  under  whidi,  and  tho  miMli-  by  vfbicb,  IIm^  workings 
arc  effected.  Thus,  as  we  shall  bcreiifter  hove  oiwwiim  lt>  rcjwat,  the  dia- 
tricta  into  which  it  is  neocsaary  to  divide  the  workings  in  a  level  seam 
venliUtod  by  two  conlignoua  pita  to  obmito  n  GiiUfieicnt  current  of  air,  ore 
not  so  fiu  independent  of  each  other  with  respect  to  ventilation  ns  that 
when  an  accident  occiini  in  one  it  is  withonl  influeuoe  on  the  other. 
On  the  contrary,  it  is  a  chance,  if  nn  accident  of  any  iraportonco  occurs 
in  otM  district,  that  the  air-cruuinga  and  Btoppinga  arc  not  blown  out, 
■nd  stc^  or  upaot  alt  ventilation,  not  only,  in  that  district,  bnt  even  in 
tha  neigbbooring  districtA.  Few  men  are  burnt  perhapn,  but  a  large 
number  are  asphyxiated." 

This,  of  cuiiree,  is  a  large  and  serious  question,  whicli  English  viewers 
«on]ddo  well  to  estimate  at  its  full  value;  that  ahtitts  ut  etu-h  cud  of  a 
Boyidty  will  afford  more  chances  of  outlet  than  both  in  one  place  is 
oteari  bnt.  If  tlie  shafla  wore  apnri,  n  tim<;  will  come  when  in  working 
the  pillars  the  conncctiim  bctwceu  them  must  l)c  cut  off.  and  it  is  ranOy 
that  an  exploston  HuHiciciit  to  affect  the  shafts  leaves  a  chance  fur  any 
one  La  escape;  moreover,  if  the  shnftB  were  made  much  fiirtJier  iijiart, 
the  already  long  peririd  required  to  open  out  collieriea  on  a  large  scale 
would  be  very  serioiist;  lengthened. 
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MANAQEMBNT  AND  WOBKINQ. 

Under  this  bend  die»  is  discuwcd :— "  Ouftl-6elds  visited,"  "  rudlna- 
Uon  and  thiukn«M  of  coal  beds,"  "  CharMt«ri8tic«  of  the  coni  in  fiifii,'* 
"Nature  of  adjacent  rocks,"  "Geological  accidents  affecting  the  oo«l 
formatioDB,"  "  Oonccesions  and  mode  of  taking  or  leasing  coal,"  "  EiteDt 
of  txiyaltie8,"  and  "Rente,"  none  of  which  subjects  re<)iiire  notice;  but 
under  the  head  of  "CoaMqaencMof  the  t«miximr7  couccwion,"  1.0.  by  lease, 
the  Commissioners  state  in  page  G7  that  "the  n]ulti|>licitj of  landlords, 
and  the  obligation  of  paring  a  oeriaiu  minimum  fixed  rent,  iDcreascs 
ID  a  disadvantaf^oDs  manner  the  nnmber  of  pita  sank  in  a  j*ivcn  space, 
as  wc  have  seen  at  BlantfTVi  iind  the  tmnsitory  character  of  (he  holding 
leads  the  mine  owner  to  reduce  to  the  lovc«t  limit  hit  first  eipeiiditnrc," 
and  (page  G8}  "  lends  him  onl;  to  work  the  cheu^wst  and  best  scams," 
Iea\Httg  othcre  "  which  serve  os  magazines  of  gas,  and  which  any  ftoddent 
Bueh  aa  a  fall  of  roof,  might  any  moment  place  in  commnnicatiou  with 
the  works,"  and  "this  is  one  incontestable  cause  of  the  importance  of^ 
explosions  which  occur  in  England." 

But  who  is  to  decide  whether  a  seam  should  be  worked  or  ool7: 
Clearly  Government  should  not  have  the  power  to  insist  on  working 
ntinouB  mine. 

Again,  the  CommisHionero  tuy,  in  page  69,  "  tlu  podtlos  of  Q»  1 
in  the  royalty,  owing  to  Uie  ensy  inoltnation  and  the  regnlarjtj  of 
coal  formation,  is  almost  a  matter  of  indifference,  as  the  same  facilities 
for  workins  the  coal  may  be  found  in  any  part  of  the  royalty,  and  the 
English  thus  cooBtautly  uhc  mochanical  haulage  and  pumping  machinery 
at  very  great  difltonces  to  the  dip  for  both  coal  and  water,  .... 
Eruryihing  is  thus  made  siilwcnivnt  to  convenicnoo  on  the  surface, . 
irbich  has  undoubtedly  ils  imjKirtnncc,  bnl  which  should  not  mskei 
managers  forgot  D.miiidcnttionE  afTculing  the  interior  wurkings,  cepcciallj ' 

those  having  an  influence  on  personal  security Ucnc«  the 

immense  development  of  wagonways  and  ventilation,  which  is  one  of  Uie 
characteristics  of  English  mines." 


CAUSES   OF  TU£   I.AROE   EXTENSIOX  Or  UXDERaKUUN'D  WORKS 
COMPRISED  BV  KICII  WINNING. 

Under  this  head  the  Commissioners  go  on  to  state  (page  71)  "  Tbia 
mode  of  holding  mineral  property  (by  lease)  tends  to  make  a  colliery 
owner  only  u  passing  tcniuit.  ....  He  Uius  reduces  as  far  as 
possible  all  permanent  CTOetions  which  belong  to  the  freehold,  and,  ID- 
stead  of  sinking  more  pits,  employs  more  underground  machinery,  which 
remains  the  property  of  the  leBsee." 


nWXT  HIXBS  TS  IKniaXDu 


IB 


Englleli  cnginterB  itriU  spe  here  much  to  dupute.  No  donbt  tbon 
an  soinetim«a  caaea  where  the  poBilimi  of  the  j>it  aflccta  the  "  residential 
intCTCflU"  of  Uie  landlord,  bnt  villi  thst  exception  ahofta  are  alwajv 
placed  when  tbo  ooul  can  be  worked  to  the  icrcfttcet  advanta^  in  aU 
Kf|)oota.  The  ditodvanlnj^  of  IiAriii);  llio  nbofta  both  (d  ono  pboe — of 
tlie  long  air  ways  and  weak  poinbi  of  nir  cruobgi  ore  agnin  alluded  to; 
but  after  referring  to  places  ortangod  and  ventilated  on  tbo  prinotplea 
tliey  so  strongly  advocate,  the  C-oinmisfioncra  are  utiligtil  to  nilinit  that 
tlicee  bare  not  been  more  free  from  avcidcuts  than  the  othera. 

Next  follow  diKiuaioDS  on  arrangcracnla  to  facilitate  tho  inlet  and 
outlet  of  the  air : — Fnmaoc  pita,  anrlWce  arningeinenta  at  upcast  pita, 
pita  with  ventiUtors,  thnft*  and  siua  of  ithafU,  ahaft  gnid»,  atone 
drifla,  etc.,  tiiiishiug  on  pag«  9&  with  the  at«tomonl  tlml  Government 
Inapectora  do  not  eonaidcr  it  their  diilj'  to  interfere  In  the  geaon] 
arrangecaeuta  and  Uy ing  oat  of  pita. 

INTBRIOR  ARRANUEMKKTSL 

This  divIrioD  trcata  of  working  aevcral  «e<Lni»,  average  depth  of  pUi^ 
annuid  avcmgc,  increaso  of  depth,  various  mctliods  of  ventilation,  arrange* 
BKBla  at  pit  bottoms,  stoppings,  aoporation  doors  "which  arc  never 
guarded,"  relators,  brattice  doth,  air  crounga,  none  of  which  Teqoire 
attention  except,  perhapa,  tlie  Barrel  Orutaing  at  MuTiipio,  in  Sooth 
Walea,  and  that  at  Cclynen  (Piute  I.,  Figs,  1  and  2),  made  entirely  above 
the  scam,  with  such  a  tnaas  of  rock  or  miuutiry  intcnxning  ns  to  make 
them  secure  against  any  explosion i  general  arraogcmeuts  of  work;  and 
Home  partieulara  Hating  to  tho  Lundhill  workings,  with  the  mode  of 
working  long-wall  pillars  (ma$$i/a  lonijs). 

Next,  the  plati  of  Kj)])leton  working*  is  described,  including  both 
board  and  pillar  and  long-wall.  The  CoinmiMioncn  mid  (page  13S): 
This  plan  aliowH  in  a  striking  manner  bun-  c^pridotiHly  the  old  goafs  are 
dtetributod  and  what  traps  tlicy  arc.  Tlien  they  disaiss  winning  drifta, 
general  diatribution  of  air  at  each  moiubing  [itage)  ordinary  dritl«,  and 
apace  for  air  in  workings,  where  Uiey  obwrvc  (|i«gi.'  Vil)  tliat  "generally 
we  may  say  tliat  in  tlie  arrang<:nK'nt  of  driflu  which  distribute  the  air  the 
section  of  the  air  courses  is  superior  to  that  in  those  on  the  Continent," 
hot  owing  to  the  absence  of  atone  packing  tho  air  ia  not  carried  fwrward 
BO  well,  whicb  reduces  the  air  at  the  face  very  much. 

MKTnODS  Of  WOItKlNO. 
The  methods  of  working  by  board  and  pillar,  pillar  and  stall  ( Lunca- 
shircj,  double  stall  (Sooth  Wales),  and  long-wult  (lonffuts  lailtet)  ore  next 


Ifi 
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desoribed.  Or  tlio  Eeiiernl  inodM  of  pillar  workiiijfs  {riven  it  is  ooL 
neocaaaty  to  my  much  oxoept  that  they  seem  to  hai%  baea  vtnj  unhupfsj 
JD  tlie  cxnmpW  tulvii;  for  iiiftLniicc,  that  of  Allniiftlinir,  in  Scotland, 
illiittnttcd  in  Plnic  U.,  Fig.  2.  It  ia  <iiiite  clear  that  in  order  to  got 
Ko.  S  in  the  ptilnr  whcti  tlio  lilt  Xo,  I  in  the  upper  piliitr  is  worked  off 
LeIoiT  tliej  trill  have  t»  fkiil  thn)iit;)i  tlie  goaf  ed^,  and  linvo  their  men 
i^j  getting  into  a  more  d»ugi-rou«  pctsition  fVom  the  goaf  ftiUoving 

ttiam. 

VENTILATION'  OK  THK  IIROKRK. 
ThiH  is  expinined  by  th«  sketches  given;  take,  for  instAnoe,  that  of 
Huwdl,  PInte  III.,  Fig.  1,  where  they  say  (poj^  Ut!) :  "Tiie  air  is 
carried  up  the  bitttom  of  the  Rni  jud  by  the  diifU  made  in  the  first 
VDrking  placo  wt-ll  Luoiigh,  but  on  leaving  this  it  Ik  cither  lost  in  the 
goaf,  or  it  pBflwa  ns  directly  as  possible  to  the  air  rctnms,  niriving  in 
TC17  small  quantities  in  the  fa^-o  of  the  jtid,  wlicnec  it  paRtwi  with  great 
difficulty  to  the  following  jud,  b^canse  there  is  no  proper  packing 
(nmblai)  to  rcscn'c  for  itn  pa)s»flgc  along  the  coal  side,  alUioogh  there 
IS  gcuerally  a  row  of  pro|w,  18  to  IS  iiiehen  from  the  side,  to  keep  up 
the  ti>p."  Plate  IV.  shows  the  mode  of  working  and  \-entiliiljon  at 
Eppleton,  also  the  propping  and  [meking.  The  Commissioners  adding 
(page  148),  that  in  "working  the  broken  the  air  goes  much  as  it  likes." 
Under  the  head  of 

SEPARATION  OP  BROKES  DISTUICTS, 
It  is  farther  stated  that:  "The  omi«tioii  uf  rigular  packing  cnasw 
each  district  of  broken  lo  Iwuome  a  vast  reservoir,  in  which  the  roof, 
Irrcgiditrly  fallen,  rcninins  hanging  over  gnut  spaces.  To  I'ednoe  aa 
much  ns  po8«iM<^  the  dangers  fr«m  u  fnll  oTsLonc  which  migltt  drive  out 
the  gBS  from  thctc  vacant  spooes,  the  English  attempt  to  isolate  the 
goaf  by  stone  stojipingH." 

Then  follows  a  dcecriptiun  of  working  in  pillar  and  Bl4dl  (page  149). 


MODE  OK  SKTTISO  OITT  THE  PACK. 
"This  consists  in  driving  two  drills  from  the  main  ntigoniray 
horiwutally  7  to  10  feet  wide,  separated  by  pillars  12  to  40  yards 
thick,  according  as  it  is  intended  to  use  the  pillars  only  to  protect 
the  ruiid  or  to  form  the  first  pillar  in  the  long-wall.  Sumetimen,  as  at 
Prndlubnr^',  tlie  pillars  are  only  80  yards  wide ;  the  working  is  by  single 
drifts  ventilated  with  brick  brattice,  connected  by  oroas  gallcTies  whenever 
the  vcntihttion  rcjuircs  it.     When  the  gidleries  have  reached  the  limit 
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inteoded,  two  crois-bcadiit)^  are  mode,  ««paraW  hy  a  pillsr  SS  to  4S 
farda  wide,  intended  to  scrro  for  the  trorkinR  of  the  iijipcr  plllftr,  and 
after  the  ventilation  has  been  assured  hy  thin  ihejr  coiniMnoe  workiog 
tlw  broken." 

"  This  broken  working  is  ninde  in  ■creni]  my* — b;  niccocsiTi-  con- 
tigtioQS  riciog  juds  ))oin«l)iiie*  cutting  up  Uie  Inrge  pilUn  by  drifl^ 
pomllul  to  thi!  ux|ili>riiig  ilrifta.  ....  Gcncndljr  tbcao  jnda  aro 
arranged  in  steps,  iritb  tbo  highest  one  nouvr  th«  mnin  wagonway  than 
that  below." 

"SomoURiM,  u  At  Lundfaill,  where  they  hare  a  seam  about  7  feet 
thidc,  with  a  n^ar  inelination  of  SO  inchm  to  the  yard,  all  the  pillars, 
i»  a  bbxlt  {mtuti/},  throe  to  five  aooording  to  its  siie,  arc  wi>rked  til  tbo 
suno  time,  and  lli«ii  tltc  judt,"assh«irn  in  Plate  III.,  Fig.  i.  "At  other 
limn,  as  at  Pcndluburj  Boo  Mines,  in  n  t^m  5  fi«l  lliick,  with  an 
inclination  of  10  inches  Ui  the  yard,  llicy  reduce  the  width  of  the  blocica 
to  80  yards.  They  aro  tlion  cut  up  in  returning  to  the  main  wagonway 
by  succesaive  contiguous  riBing  juds,"  as  shown  in  Plate  V,.  Fig.  1. 

Plate  v..  Fig.  2,  shows  the  mode  of  working  in  the  "Ram's  Mine" 
Seam,  Pendlcbury,  by  conciguous  blocks  simultaneously  rising  in  steps, 
each  jud  Imving  the  way  laid  through  llic  goaf  and  supporUMl  by  stone 
pocking. 

Plate  VI.,  Fig,  I,  shows  the  Iwokm  workings  at  Limdbill.  with  tin 
propping  and  packing  most  common  in  England. 


VBNTIUITION  OF  LONa.WXLL  IN  COURSE  OF  WORKINa. 

Under  tliis  hcnd  the  Commissioners  remark  (page  IftG]  that  "the 
mode  of  ventilating  the  broken  workings  is  siifBciently  slK>wn  by  arrows 
upon  Ibo  plates.  We  think  it  right  to  state  that  very  oflcu  the  ventila- 
tion is  not  better  than  iii  the  broken  of  the  board  and  pillar  system — 
first,  because  in  the  long-wall  system  n  great  quantity  of  air  is  lost  by  the 
doors,  brattice,  and  sboppinga,  fixed  or  movable,  which  are  multiplied 
to  infinity ;  and  also  because  the  air,  when  it  arrives  at  the  citrcroity  of 
Uie  drift,  is  very  insufficiently  conducted  to  the  face.  The  pocking  in  most 
oaen  ia  simply  produced  by  the  foil  of  the  roof,  which  is  left  to  itself, 
iUowing  the  air  ov«i7  opportunity  of  escaping  by  the  shortest  route." 

The  systom  of  working  blocks  by  fullowing  juds  separated  by  on  aban- 
doned pillnr,  or  the  Wicktt  System  of  North  Wales,  Plate  VII.,  is  then 
described  {page  159):  "Thisisapplied  to  seams  from  6  to  lOfeel  tliick.but 
Uttie  inclined,  and  only  slightly  fiery.  TheTcntilnlionof  thcjud  ia  made 
good  only  by  a  very  incomplete  packing  u])  the  middle,  made  troia  the 
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Impuriticiof  thcecnrD  and  small  coiil.  Tlicec  jiKlsform.infaicti  cuh-de-tae 
with  rrgsrd  to  tlic  air,  and  mny  bo  said  to  lo  uiitj  rctililatcd  by  diffusion; 
this  caoHes  Iho  Inspectors  ortcn  to  report  ooUierite  id  their  districta  vbick 
are  insufficiently  ventilated." 

Plate  VI.,  Fir.  S,  ehowa  k  mode  of  workinp  by  Single  Stall,  by  foUoir- 
ing  judH  separated  hj  pillani  uf  tlic  samo  width,  which  are  removed  on 
r«liiriiitig  tritrnrds  tlie  exploring  drina.  BomctimcH,  when  the  top  is 
good,  thore  is  a  double  arran^omcnt  or  exploring  drills,  witli  the  jnda 
oil  both  sides,  as  shown,  and  the  ventilation  is  of  the  same  character. 

With  regard  to  DoaUe  Stall,  the  Comraissionera  remark  <{Kige  1 04) 
that "  in  all  lhe«e  ByBtGniH  it  may  happen  that  tbc  ventilation  ia  ^-ery 
poor,  bccaiwi;  the  packing  lieing  very  incompktc  there  is  no  awnrod  cii*, 
oiilation  of  ab  Id  the  faoc  where  the  air  return  is  neither  ninintuincd  nc 
walch<.-d,  and  to  rnucdy  tliis  in  all  wcll-eondnctcd  min»  they  have 
substituted  the  double  for  the  single  stall.  This  modification  oonsists  in 
giving  to  the  jud  a  double  width,  and  in  mniDUiining  two  tramway 
roads  laid  up  both  sides,  kept  up  by  cftreDil  timbering  separnt«d  by 
packing  of  a  vcrj*  Incomplete  eliaracter  made  of  small  cool,  the  air  passing 

up  000  wagouway  iiud  down  the  other When  the  yvA, 

from  13  to  ti  yards  wide,  has  got  hair>wny  np  to  tlio  croEs  drifts,  tiie 
hcn'cra  divide  into  two  parties,  and  eacli  brings  back  half  the  widUi 
of  the  coal  lea  between  the  two  jnda."  See  Plate  VIII.  and  Plate  IX., 
PigH.  I  and  i. 

Tbc  ConunisMonenaddtDp^fc  IflG  that  "  In  Ycrkidiire,  in  what  is 
called  the  Bank  Systeni,  the  pillars  are  200  yards  wide  and  1,100 
long.  The  lir»t  working  consists  of  doable  drins,  and  the  juds  are 
worked  back  lo  the  main  wa^onxrny  by  double  lilU  18  yards  wide,  with 
pillars  between  of  the  same  width,  won,  work<>d,  and  ventilated  exactly 
the  same  as  double  stalls  in  South  Wales ;  the  only  difference  in  the 
working  places  ia  that  they  always  systematically  pass  a  little  air  over 
tlie  goof  by  making  a  small  opentog  in  the  pack  wall  which  conducts  the 
air  to  the  face  of  tlic  jud." 


VENTILATION  OK  fil.VOLB  OR  DOUHI.K  STALL. 

In  page  167  they  add  "  Wliatcvcr  precautions  are  taken  to  ventilate 
either  single  or  double  stall  in  the  dii!fetent  varieties  of  pillar  and  stall 
working  that  we  have  seen,  tMs  metliod  of  working  the  broken  bf 
separate  juds,  Eepiimtod  by  big  pillan,  baa,  fVom  a  rcntUation  point  of 
view,  the  inconvenient  of  forming  in  the  jiids  at  oadi  side  of  the 
exploring  drifts  euU-dt-ioe,  in  which  the  vcntitatioD  is  always  uncertain, 
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notwithEtnnding  th«  doors,  brnttimi,  imA  stopping*,  ttio  tnnltiplldtj  of 
wliicli  iH  showu  b;  the  prccediai;  plates." 

The  ttandator  of  tbcae  rctnarits  cDtire1]r  endorses  th«iii,  and  nirtli«r 
IhiokH  that  llif  Kma1l  detacbetl  goif  prerenU  tliat  RUady  nniform  brealdng 
down  oT  t)i«  to|N  which  is  oue  of  tlw  Qrsi  objecI«  In  good  broken  workinic 
and  leodB  to  a  gml  «ast«  of  ooal. 


THK  I,OS(l.WAI,L  SYSTKM, 

This  is  divided  gcncmllj  a»  "  working  oulirard*,''ud  "  working  home,** 
and  tbo  examplM  m  oonfinod  to  a  few  spoctnl  systetoa. 

nEKBUAt,  DKMCK11-TION. 

Working  oatmrdH  (Plate  \.,  Fig.  1). — Th«  Comniissiunen  state  that 
ibis  is  cbicfl;  developed  in  Yorktihirc,  Xotlingluuu,  and  the  Midlands, 
and  la  conducted  without  previuuH  winning  out,  stikrtiiig  IVom  llie  double 
main  wagoDwajs. 

These  (aocs  ttn>  drivon  forward,  rcmotHng  the  whole  of  the  coal  with 
drifts  ki>pt  ojien  tbroDKh  the  go«f  for  trarctling  and  ventilation  by  pack 
wallfl.  This  method  tcqnircs  either  that  there  should  l>e  sufficient  refnae 
ttwo  ihc  mutai  or  soitablc  stone  IVoni  the  falls  of  the  top  to  aupply 
nuitcrial  for  pack  viJIa. 

Working  homo  (Platv  X.,  Pig.  S)  is  the  reverse  of  this  sj'stcin, and 
is  adopted  where  suitable  packing  is  not  met  witlii  driUs  are  then  maidB 
enolonng  saitable  areas,  and  the  walls  work  backward,  without  liaviug 
to  maintain  any  goaf  roads. 

Tbe  length  of  eadi  jnd  faoe  varies  IVom  5  yards  to  30  yards,  as  alao  doea 
the  entire  length  of  wall.  In  Nottinghamsliiro  thejr  arc  about  5,000  yard* 
long;  in  Lancashire,  al  the  Wigan  CmA  Conijmny'a  uollicrit*,  thc-y  arc  about 
£,700  yaids ;  and  in  Yorksliire  from  DOO  yartia  to  1,800  ysrds:  they 
are  generally  parallel  or  perpendicolur  to  the  cleavage,  and  when  the  tram 
roads  have  gone  as  far  as  to  bo  troubWomc  to  maintuin,  they  are  cut  off 
by  cross-roads,  siipported  by  packing  or  dry  walling.  Geneiallj  the  top 
i>  snpported  by  two  or  three  ranges  of  props,  20  inchea  or  S  feet  apart, 
Bocording  to  the  nature  of  the  roof,  and  leaving  a  spnc^  of  trom  4  to  &^  feet 
dear  from  the  faee.  The  back  range  is  then  moved  lurward  to  the  front, 
allowing  the  top  to  tiill,  constituting  a  gonf.  more  or  less  ]ieri'cct,  accord- 
ing as  it  falls  more  or  less  completely ;  and  when  the  roof  is  !mrd  these 
pTO]isareBiibsiitutedbycliockB(l'lateXI.,l-'ig.2).  Seepaj^cs  lOU&nd  179. 

"  At  Wain  Lynd,  in  Wole-s.  where  they  work  the  threo-qnarler 
BCNin  abont  S  fi-et  i  iudies  thick,  with  an  inclination  of  3  inches  tu  the 


so 
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jwi,  the  lUr  gix*  to  tho  bee  b;  u  taaiii  rand  at  the  low  eiid  of  eacU 
gnnip  of  hcadwnvs,  fvlluws  the  bee  for  tmm  250  to  800  fards  almotit  inf 
u  Blrdglit  liiw,  nod  cornea  bnd:  t«  the  roturii  by  «  drift  gpccinlly  drirea' 
in  a  Kara  about  20  feet  abore  that  trorkiiig.      .    .    .    But  in  whatever 
mode  these  long  malic  are  conduced,  we  maj  saj  that,  in  a  g«Di?ral  w&jr, 
they  are  better  ventvIaUsl  than  the  board  and  pillar  places,"  passes  182 
and  185t  and  In  pngc  185  thej  odd  tlat  "Tho  only  drawback  to  ihia 
i}'itera  is  that  when  the  ttonc  does  not  (all  frecl;  so  as  to  gtrc  plentj  of  J 
padiing,  the  goaf  learoe  spacea  for  gas  to  ooU«ct,  as  dangeroiis  as  in  otbec] 
methods,  and  )caT«fl  the  renlUation  dcfcctivo."     In  order  to  connle 
and  "  maintain  the  incontestable  enperioritv  of  long-wall,  packing  shonld 
be  brought  fironi  the  ontsidc;  and  this  ihe  great  competition  in  English^ 
collieries  does  not  permit,  as  a  few  pence  niore  or  less  in  the  co»t  of 
working  would  absorb  aD  tlie  profit  thej  can  moke,  and  increase  the  loss 
manj  arc  vron  now  ezporieneing." 

WORKING  THK  THICK  COAL  IN  SOUTH  STAFFORDSUIRE. 

The  dcKcription  ofthissyiitcin  of  mining,  tbongli  very  My  given,  is  not 
of  sulEcient  general  interest  to  worrunt  the  lengthy  notice  which  woald  be 
noccsmry  to  make  it  intelligiblCi  but  of  Uio  ventilation  wclcani  in  page 
193  that,  "  whilst  it  ia  very  good  in  the  principal  galleries,  it  is  almost 
nothing  {presqtu  rntl)  in  tho  wintiing  ontdrifU  where  tho  air  simply  peoc* 
trates  by  dilfhaion."  They  finish  up  by  stating  that,  by  this  method  of 
working,  one-half  of  the  coal  is  completely  got,  tlie  other  half  is  got 
badly  enough;  abandoning  juds  8  yards  square  in  each  of  tho  18  yard 
square  juds  ni  tlic  sides,  of  whidi  one-third  is  geiiorally  loet. 

Tho  Commissioners  then  proceed  to  make 


UBNERAL   RKUABKS   ON  THE   METHODS   OF  WOltRIKO 
IN   ENGLANa 

and  state  (po^  194  and  following  pages)  wliat  they  consider  to  be  the 
essential  oharacterlsties  of  the  English  systems. 

1st. — "The  great  extent  of  workings  in  each  seam — which  always 
constitute  distinct  flats  or  levels  {etaget),  only  communicating  witli  tlie^ 
surface  by  tiie  two  pita  alone." 

The  reply  to  tliese  remarks  is  briefly,  that  ihoy  arc  unreal  and 
Imai^nary.  Sunic  of  ihvin  have  just  so  much  foundation  iu  fact  as  to 
provant  it  being  said  that  the;  are  in  every  senee  untrue.  The  expres- 
sion "  two  pits  alone,"  seems  to  imply  tliat  it  is  not  only  a  chantcttristJa 
of,  but  a  fault  in  the  KnRlish  sysum. 
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Sod.—"  The  wTang«nwDt  of  vorkiDg  pUcM  in  eMh  mm  in  diiitinct 
dictrlcM  MAtteml  in  enry  wonie,  and  oonBtKutinf;  m  many  fitU-th-Me, 
ID  which  Lbe  air  cntura  niid  learct  bjr  Iwo  intuUcl  drifU  altraj*  rofj 
doee  together." 

In  this  eCDse  cvciy  mine  in  l)io  irorlii  is  a  eul'ih-tae. 

An). — "In  whawTcr  order  th«  diatricu  «rc  Jimuigfd,  vn  find  Ihi-ni 
nlwavB  Bubordinate  to  tltc  rapidity  of  cual  gccting  and  the  quantitjr  of  the 
oatpul.  ui  anangement  which,  verf  ufien,  canaea  the  construotion  of  tb« 
tiro  main  inlAke  and  return  aimaya,  irbtcl)  pus  )[mt  diatancea  between 
or  throagli  old  workings,  licfond  whJdi  there  exist  <lifltrict«  in  fhll  vorlt, 
nbkh  fonn  at  the  exlremtt)'  of  the  main  roads  culs-df-aae,  which  (he  least 
disturbance  afl(»cliDg  tJi««e  roods  insulates  cnmpleiolf." 

It  may  be  admitted  that  it  is  desirable  U>  avoid  detached  goa\-««,  bat 
in  the  lon^-wiJl  gjatem,  ao  highly  spoken  of  b>  these nmc  gentlemen,  the 
essential  principal  is  to  hart-  the  roads  cntinlj  through  ^oaTc*. 

4. — "  The  ab«nce  of  a  sntficitnt  quantity  of  packing,  carendlf  placed  in 
snitable  siloalions  to  lessen  the  dangers  presented  bj-  thcae  old  workings, 
which  the  genetal  IVwtnre  of  the  rocks  or  any  other  canae  may  constantly 
npply  with  go*.  These  magazines  of  gaa,  whidi  occuionally  occni^' 
»  ipoco  of  nearly  GOO  acres,  may,  by  tlic  alightcsl  accident,  be  put 
in  communication  with  main  roads  which  traverse  them  and  carry  Into 
the  workinf;  face  quantities  of  gas,  which,  even  if  not  in  themselves  very 
considerable,  might  suddenly  render  a  cnrrent  of  air  explosive,  that  might 
have  been  Ix-forv  considered  a«  siiflicientty  tUx  from  gas  to  be  applied 
(o  keep  np  the  combnstion  of  tliu  furnace." 

If  this  refers  to  board  and  pillar  collieries  the  answer  is  that  the  roads 
are  always  protected  by  two  or  more  solid  pillars  of  c<^>nl  with  lirick  stop< 
pingB  stowed  close,  infinitely  better  than  any  pack-walls  howtvcr  built, 
and  no  IVaoture  of  the  rocks  can  drive  gas  into  the  intakes)  although  it 
might  be  drii-en  into  the  rotiims  where  it  coold  do  nn  harm. 

5th. — "  The  very  rapid  working  of  scjims  of  mwlcnitc  thickness,  which 
tenda  to  cause  sitdden  dislocations  of  the  adjacent  rocks,  sudi  disloca- 
tions bcJng  oftcu  accompanied  by  considerable  discharges  of  giu." 

Rapidity  of  working  is  a  comjinrative  term;  il'tlie  supply  of  air  and 
other  conditions  ore  commensurate  with  the  ropidity  of  the  workings,  it 
is  no  greater  source  of  datiger  tlian  in  lliat  of  Kpi-ed  in  eipreds  tniiu*  as 
compared  with  stow  ones. 

6Ui. — "Hewing,  often  ctteeted  with  powder  wilhont  much  pre- 
cantion." 
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This  wrtninlj-  doc«  not  Bpplj  to  the  North  of  Enslaud  where  the 
rcgulntbiis  with  regard  to  Uie  use  of  jxiwdcr  me  carried  out  iu  tlic 
Btrict«et  uanDcr. 

7th. — "  The  almost  invariable  practice  of  all'iirlng  horaes  to  go  into 
the  fnce,  a  cusiom  whivh  expoHGs  tlie  nuniemiu  doon  ugcd  in  England  to 
be  bndly  duwd  and  DccMKilaloi  the  GmpIojiuGiit  below  of  In-o  or  three 
hundred  horses  in  large  mines." 

If  horsca  were  not  so  largclj  used,  numnnl  labour  vould  be  very 
greatly  iqcrcaaed,  and  tbc  risk  Iu  human  liJl-  would  be  much  greater  than 
at  present. 

8th.—"  The  mipport  (touiinemmt)  of  the  worltingn,  alwfty»  of  a 
temporary  clinrucler,  vhich  in  all  xystems,  except  in  long-wall,  is  ofl«D 
inEnfficient  to  ensore  the  pnMngc  of  the  nir  from  onu  plooo  to  nnother." 

Timbering  as  practised  here  needs  no  justification.  The  dei>iitie« 
huve  ivt  much  timber  na  they  or  Uio  overman  concider  ncce«sary;  the 
niikiiiigi.'rii  «ee  tliat  it  is  tued  pn>iwrly,  and  tlie  panag«  of  »ir  is  sufficient 
to  etiHiire  that  no  gas  is  visiblv  where  men  ore  u'orking ;  there  cxiat«  a 
constant  pre«Btirc  of  nir  from  one  uud  of  the  pillar  workings  to  the  other, 
which  Messrs.  Pemolet  and  Aquillon  seem  unable  pnwtically  to  ap- 
preciate. 

nth. —  "Tlic  multiplicity  of  hrattice-cioths,  doors,  stoppings,  and 
CTOBsiiigH  of  air,  joined  with  the  absence  of  continuous  pocking  to 
guide  the  air  to  the  face,  causes  a  great  loss  Uirongh  leakage  of  incoming 
air,  so  that,  in  spite  of  the  enormous  qaantitica  entering,  it  often  arrives 
at  the  fnce  in  smalkr  ijiiantilies  than  ta  Belgium,  where  tlicrc  is  an  tairy 
of  only  SifiOO  cubic  feet  of  air  per  minute  in  the  largest  collieries." 

There  is  tio  doubt  a  great  surplus  of  air  entering  a  mine  over  what 
goes  actually  round  the  face,  but  wliich,  if  forced  round  the  Bice,  would 
render  the  places  qnite  unfit  and  imposdbte  to  work  in.  Hewera  cannot 
and  will  not  work  with  air  blowing  cold  upon  them. 

With  re^^ard  to  the  intervention  of  Ooromment  in  the  organisation 
and  arrangement  of  undergronnd  workings,  tlie  Commissionent  state  in 
page  19S  that 

"  Although  all  Inspectors  consider  the  method  which  is  adopted  for 
laying  out  and  conducting  the  mine  as  an  essential  feature  with  regvrd 
to  the  seoiirity  of  the  workmen,  and  although  some  of  them  hare  told  ns 
that  they  find  it  safer  to  work  with  o|>en  lamps  and  use  powder  in  a 
•earn  worked  under  a  good  method  than  with  safety-lamps  and  oo  powder 
in  a  scam  badly  maiiagi'd,  all  InajieotoTs  consider  tlmt  so  long  as  any 
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Bjttem.  bM  oot  cioaod  scddcow,  tboy  Intro  no  ndrlco  U>  aiibmit  nn  the 
nbjaot,  and  hare  ercn  said  tbal  Uwj  bdicTO  in  bdcJi  a  caie  Uicj  li»o  no 
rigbt  to  interfbn." 

"Tbo  Iii8(Mdonto(»i9idcr  the;  muM  Mow  oullli-ryowocn  (nploilanU) 
to  Biran^  lli«[r  works  u  Ibe;  aee  fit,  nnil,  in  fact,  do  not  interfere  in 
qiKStiODH  in  inanv  f««peot«  m  deliiait«." 

Inspectors  bnvc  Tiill  power  to  |>rovDnl  any  dvigcroua  practice,  but 
GngUsbmen  do  Rut  consul!  Government  ns  an  uiitbority  from  whom  they 
an  to  be  iofltiw^tcd  in  Ibc  fnll  d«taiJa  of  tho  mikDagtment  of  Ihetr  worlc 


VKNTII-ATION  AND  VKNTII.ATIXO  APPLIANCES. 

Under  this  bood  tlim  in  not  much  cnlUng  for  xpocinl  notice,  Tbe 
rarioas  qrstems  of  crvaliiig  Tcntilation  hy  ftinuHX'  and  the  diOerent 
tyitea  of  raoa  are  brivBj'  noticed. 

Uiterul  drairjtigs  of  the  Ur^^e  furnaces  at  I<undbill  and  Eppleton  are 
giroo,  and  (he  rMwons  fur  the  preference  Blill  shown  for  ftirnaoM  iii  deep 
pilii  are  carefblljr  explained. 

Oftlie  vcttlitotoni,  Ibc  (luibal  rooeirea  tlie  liighcut  approval,  nlthongh 
the  Commicsioncrs  admit  the  cusv  and  cheapness  with  which  the  Schiele 
uin  be  applied,  and  give  tables  of  expcrimentA  in  whicli  tiiis  fan  hut 
excelled  all  othcra  in  JiacM  effect. 

The  remarks  on  daprottion  eflbctod  (or  wator-gawgo)  in  relation  to 
speed  of  jwriphery  in  rotatttry  mnchiiuts  arc  interesting,  but  this  reliilton- 
ablp,  which  has  long  bccu  known  and  treated  by  the  Institute,  is  sjxtken 
of  aa  quite  a  new  idee. 

They  say  in  a  note  at  the  bottom  of  [>»ge  308,  that  "  uUhoiigh  tho 
notion  of  tlie  mtdrm&nl  nanomitriqm  at  a  ventilator  lit  well  known  to 
roadCTH  of  llie  oioellent  work  of  M.  Miirguc,  it  is  as  well  to  repro- 
duce it  bcTv."  M.  Mtirgnc  nhowcd  that  (or  every  ventilator,  the  etTect  of 
which  ia  tocrentca<Icprt«(iun,  "there  is  a  certain  'iheorotical  dcpi'casion' 
wblcb  a  Tentilator  of  that  diameter  turning  at  the  BBine  speed  can  only 

produce,  if  perfect  in  the  abHi>1iitc  sonsv  of  the  word. 

u  being  the  speed  of  tlie  periphory.  The  depression  A  which  is  gintn 
by  a  machine  cnn  then  never  be  more  tJian  a  fraction  of  H,  vix.,  E  U 
of  the  theoretical  depression,  this  fraction  K  Wng  the  tisefiU  effect  of 
the  appamtas  (rfndnneHt  maiiomc'triqiu)." 

The  actual  results  of  several  typical  venlilntors  is  then  reviewed  and 
tested  by  the  standard  of  the  rendtmmt  manQVu'lfiqM  theeriqtm. 
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ReTerring  tuthcGuibnl,  thi-  Tiuit  Umi  in  England  wt>  Ii«ve*oiDC  much 
larger  than  on  the  Continent,  \ix.,  45  foct  (J4'02  M.),  is  deprived  of 
ooniiickrable  importanci?,  because  (at  Abratn,  in  West  Lancathire,  for 
instance),  tlie  oormal  apccd  is  4C  reTolutions,  *'  but  it  might  oertaiiil; 
go  at  miicli  higher  speeds." 

This  tlic  translator  Uiiiiks  is  nrong ;  the  great  drawback  to  the  large 
Tcntituton  is  chat  thcv  cannot,  and  Dcvn"  do,  go  at  a  greater  speed  thun 
that  mentjoned.  An  interesting  tabic  of  the  rMnlts  of  29  ventilators 
is  given,  in  which  it  is  onljr  necessary  to  draw  attention  to  the  colnmn 
called  "Equivalent  OriSce,"  of  which  the  foDowio};  explanation  is  given 
<page  220)  :— 

"At  any  given  miDC,  In  producing  a  deprewon  H,  at  cbc  moath  oT 
tlie  upcast>  it  is  not  possible  to  pass  more  than  a  given  volamo  of  air  V. 
The  mine  in  qnestion,  considered  with  regard  to  tho  resistanoo  which  it 
opposes  to  the  passage  of  air,  can  be  as&imilatcd  to  an  orifice  a  in  a  thin 
paRition,  throngh  vhicli  would  pass  the  volume  of  air  V.  If  tlie 
dEflbnncc  of  tho  prcunres  at  tlie  two  aides  of  the  orifice  were  preoisdj 
equal  to  H,  a  will  be  the  "orijief  iqitivalent"  of  tlie  mine  under  oon* 
dderation.  It  will  be  at  once  seen  that  Uie  svclion  of  this  orillcc  iu  tho 
tvtwt  tonlratia  is  tho  measan)  of  tlic  rceistauoe  olTcrcd  by  the  mine  given 
in  a  TGI7  simple  manner." 

Tho  translator  llnds  tlie  fonnula  given,  a  =  -.--^  -,  is  not  qntte  accnrate, 

■iitoe  it  is  based  npon  tho  wei;;ht  of  air  being  )'20  kil.  ]wr  cubic  metre. 
Bst  by  taking  air  us  920  times  lighter  thou  water  tbo  following 
adaptation  to  English  mcosnronients  will  give  the  area  of  equivalent 
orifice  ID  square  feet: — 

■2  7 
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Tlie  result  of  this  teat  enUM  tbem  (0  show  that,  us  a  mie,  English  mines 
arc  large,  and  some  very  laige. 


VOLIHHES  OP  AIR  YS  MIKES. 

EaormouB  volnmee,  such  as  SGO,000  cubic  feet  per  minute,  are  Ihe 
result  of  the  large  "eqnivalent  orifice"  and  heavy  water-gauge,  but  tliis, 
ftllhougli  tliree  or  four  limes  greater  than  any  met  with  on  the  Continent, 
loses  mncb  of  ils  imporloncc  "when  we  go  to  the  bottom  of  things." 

Thus,  "taking  18  mines,  we  find  an  average  of  400  cubic  feet  per 
minute  per  hewer  per  shift  employed  {otivrm  du  posle);  and  an  areiivge 
of  210  cubic  feet  per  ton  worked  in  24  mines'*  (page  224). 
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Tbcw  6gDrM  are  pnctically  tbo  same  u  those  retttiuK  to  Bedfriatn  in 
rapect  of  toDB.  bnt  double  u  to  ttrorknien.  Bat  tbe  Commianonen  Uf 
(IMRC  22&),  "  We  mast  not  lose  Mghl  of  the  fa«l  that  the  uiwAil  effijot  of 
tli«  miner  is  alao  double.  Therefore,  th«  figaita  are  rektiT«l]r  com]«niblo 
iritb  tlioM  on  the  Continent ;  uid  tlierc  rem*ini  lo  Englftnd  oxt\y  Die 
DK-rit  of  coDcontration  roodend  euy  by  the  diitsion  of  air  cnrrenu,  vh  ich 
tbc  nature  of  the  stratiflcatjon  pcnaita,  but  vliich  is  ohuincd,  perbnjw, 
at  the  ooet  <d'8e«nritf." 

scB-Dirisioir  OF  Ain. 

"  The  iiipcriority  of  EQgliuid  tliuppcun  ■till  further  when  wc  look  iuto 
tbe  way  tliMv  onurmoiu  volumiti  on)  divided  und  appli(<d  to  dilate  i^aa." 
From  Ibo  daily  regiMen  wo  learn  that  iuiiuinjpiw.frcim2&(o  SO  percent, 
of  the  air  goes  down  one  pit  and  up  chc  other  wilhoot  peoetrating  cbe 
workings,  beii^  nsed  for  alablL-tf,  boilers,  etc.,  when  not  lost  by  8im|tle 
loailages  in  doors,  eloppinf^a,  and  croesiogs,  and  sach  air  as  does  go  iii-hya 
has  loaaca  of  ita  own,  often  caused  by  the  intakes  and  retams  mnning 
panDcl  lo  each  other  for  many  tlioiisands  of  yards,  only  iKiparated  by 
stoppHgee  of  a  very  doubtAU  tigbtnesH."  As  on  example  of  Uiia  they  cite 
tbv 

DIVISION  OP  AlB  AT  EPPLETOS. 

When  the  tables  ^ven  ebow  that  M  per  cent,  only  of  the  total  air 
BDi^y  is  used  in  the  workint^,  the  rcmatnini;  IS  per  oenU  being  used  in 
the  Tnn'bua  requirements  about  the  pic  bottom,  and  tbo  general  conclusion 
is  that  "although  at  tbe  shaft  bottoms  they  have  in  Ungland  enoi-mons 
Tolnmes  of  air,  that  really  and  in  fact  there  is  rather  lees,  than  more, 
vsefhiUy  applied  in  tbe  working  places  Ihan  is  fonnd  in  lielgjimi  and 
France,  and  tlutt  llic  «irciilation  of  air  in  the  workings  it  conducted 
nndor  eircimistauccs  much  lew  faTourabte  to  tlie  removal  of  gas  than  In 
those  countries."    (See  page  S£9.) 

The  some  riews  are  repeated  in  the  next  chapter  on  tbe 

DIKFRIUDTION  OF  AIR, 
Vlum  the  insecurity  arising  from  air  crossings,  doors,  etc.,  and  tltc  cut- 
dt-ittc  natare  of  llie  systems  is  still  hirthcr  illustrated  by  short  refcroDcea 
to  the  rarioos  figures;  but  as  all  show  the  same  determination  to  eoe 
nothing  right,  it  in  necdlcBS  to  repeat  them. 

INPLUESCE  OF  BAROMETRIC  VARIATION. 
There  h  here  another  instance  of  the  perrcree  wiiy  in  which  erery- 

tliing  done  in  England  is  looked  ut.    Willi  rofcrcncc  to  extra  precautions 
roi.  ^xxL-imL  I, 


26 


K0TB8  OX  TItB  WOBKIUft  ASD  HBOnJkTIOK  OK 


when  tho  bftpometer  falls,  they  my  :—"  Wc  were  nowhere  lold  of  BDoh  | 
Bpeciul  precantions,"  and  "if  anyone  did  BuniQtimes  speak  of  pushing  thO'l 
firw  and  the  speed  of  the  Tentilators,  it  waa  in  such  terms  lliat  it  wH  I 
«!ry  problematical  if  any  Mich  precantions  were  ever  really  taken." 

Agfiin,  there  is  a  glaring  intitance  of  what  really  smouutA  lo  anfUrueaa , 
ill  llieir  treatment  of  &cts,  wheii  in  speaking  uf  the  daily  records  of  the ' 
Tftrious  officon,  it  is  itntcd,  in  pagca  289  and  340 : — "  It  may  be  permittdd 
to  OS  to  doubt  the  value  of  the  observations  Urns  made,  the  moie  so  i 
most  of  the  iustniments  employed  are  of  the  moat  simple  and  element 
dexcription.    They  appear  to  have  been  aiied  rather  to  Bntiiify  the  kw  than 
to  attain  any  tinraediate  objeot."    And  this  samo  durcgard  of  fact«  isj 
repeated  several  timea  in  the  next  chapter,  on 


WORKINrt  ABRANOEMENTS  ANO  SlIPRIlTSTKNDKNCK. 

WLlto,  in  spcAking  of  these  game  reports,  it  is  stated  (hat : — "Tliey 
simply  satisfy  the  literal  requirement*  of  the  law,"  The  rtmaiader  of 
thiii  chapter  is  deicriptive  of  the  various  ofBcials. 

UKDEBaBOfND  LIOUTINO, 

This  division  mostly  trcabi  of  the  varioas  types  of  lunps;  and  it  is 
stated  that  (page  2GC)  "  for  the  rest,  mneh  as  they  have  Icamt  by  ex- 
perience in  England  of  the  defects  of  certain  lamps,  they  give  little 
apparent  thought  in  practice  (up  to  the  present  dme  at  Icaat)  as  to 
the  best  kind  of  lamp  to  be  systematically  adopted." 

WORK  WITH  POWDKR. 

The  recital  of  conditions  and  customs  in  respect  to  the  nse  of  powder 
dws  not  ruiiuin;  notice  twyond  the  mamier  in  which  it  is  spoken  of 
gL-ncrolly.  "  We  inny  say  that  in  Enghind,  as  a  niatlCT  of  princtple,  they 
restrict  vciy  slightly  the  use  of  powder  in  the  working  of  fiery  mine*." 

As  to  precantionary  measures  fn  the  use  of  ])owder,  they  say,  in  page 
S76,  that: — "In  this,  as  in  mimy  oilier  cases,  the  Inspectors  leav^;  owners 
and  managers  to  act  on  their  own  responsibility  within  very  wide  limits, 
and  they  always  apply  the  law  with  a  very  frog  interpretation." 

But  speaking  of  an  instance  in  which  an  Inspector  having  inristed  on 
the  disuse  of  powder  and  got  a  verdict  by  an  umpire  in  bis  favoor,  it  is 
satiafootory  to  llnd  the  following  admiamon  (page  278) : — "  The  Inspccton 
may  also  evidently  appeal  to  tliis  power  whenever  anything  appears  to 
them  to  threatm  or  htid  to  f/ireatm  (A«  tafe^  i>f  ptrioni  emplai/ed  ui 
a  mute," 


OU«T. 

Dodcr  this  bead  (bdv  is,  in  tbo  Gnl  pbcc,  a  iihort  rcfenooe  to  the 
exporiments  modo  on  Uils  subject  ia  Euglauil,  luid  u  good  ilcctdi  of  tbo 
amiigem«Dts  nukde  b;  Mr.  GaUowsj*,  lo  mrrj  out  his  oxporimeDU.  Tb« 
Oonimisuoncre  add  (page  285)  Uiat  "  the  divt  (inestion  remaiiu  in  dispnto 
B8  in  France.  The  gciwral  and  moat  common  opinion  ia  that  duet  may 
Ed  ccrtUD  cases  «dd  its  effect  to  that  of  gas,  but  iu  addltiro  cfToct  bns 
hitherto  bcvn  in  proportion  to  the  dvtcrmiuing  caust^  which  i>  alwuya  and 
exdueircljr  gas.  This  roduo^  in  a  marked  manner  the  imparlance  of  duiL" 
The;  add  that,  "  the  di»t  'lUi-slioR  hiM  attracted  mnch  attention  on  tbo 

ooGasion  of  the  lato  aooldent  at  Scnham The  mine  being 

ttrj  dij,  fpuBy,  and  hot,  and  tfa<i  cMi  very  inRammablc,  wu  oudKAVOurcd 
to  see  whether  there  had  been  an;  bnrning  of  diisL  In  no  part,  hotrever, 
have  wo  wen  onj  iacrusUtioD  of  coke,  but  in  nian;  porta  the  timber  and 
sides  wcTQ  covered  with  soot,  notably  nt  one  point  where  the  wood, 
moreoTcr,  presented  traces  of  bunung." 

"TlMse  wero  iiuind  appenranoos  which,  acoording  to  tlie  theory  of 
Mr.  Oalldway,  But&cod  to  iiffinii  Uif  action  of  duirt.  HowoTer,  while 
the  No.  3  dixtrict  in  Ihc  Maudlin  is  Htill  dosed,  all  the  questions  raised 
bj  this  Hocident  will  remain  very  doDbtfnt." 

I'KBCAUTIOSS  A0AIS8T  DUST. 
"  With  the  opiuioHH  whidi  (tlill  prevail  on  ihis  subject,  we  can  niider- 
that  few  people  think  il  ucccwary  to  liave  reoiiinw  to  wati'i'iiig. 
.  ,  Wo  have  only  Been  it  prBctised  in  the  Dinne  and  Llwynpia 
mince.  The  former  manaiJied  by  Mr.  W.  Qnlloway  himself,"  where  they 
have  ftamed  a  aet  of  nile«  which  deiine  what  is  to  be  done. 

^is  oompleltt  the  Qeport,  with  the  exception  of  a  few  page*  of 
BtatistJca  of  aocidcnt«  and  copies  of  tt|HX!:ial  Itules.  It  now  remainn  for  the 
minillg  en^Di«rp  of  thin  country-  oarefuJly  to  considi^r  the  same  and  glean 
Ihna  It  all  the  information  that  it  is  oi4)able  of  afibrding. 


The  Pkebibent  said,  they  were  very  much  indebted  to  Mr.  SU-avcnson 
fbr  iKinging  this  matter  so  fully  before  thorn.  It  was  often  said  that 
mndi  good  arow;  from  donietimti!  "seeing  oureelvcs  as  others  ecc  ub," 
and  he  hoped  that  thia  would  Ite  the  cose  now,  and  that  good  would  rcsidt 
fVom  the  not  over  flattering  remnrks  of  those  French  gentlemen.  But  in 
oonsidcringthis  reiwrla  variety  of  things  must  be  taken  intoeoiiRideratioD 
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sad  more  npeciaU;  must  Ih^  ranember  hoir  difteivntly  things  vcrc 
oondncted  bf  the  two  nations.  It  was  Bttll  [irf^biiblc  tli»t  tbere  were 
points  in  oounoction  with  the  strictiucti  ountitiiKitl  id  Ihu  rvpurt,  on  which 
Um)  judgment  atid  obacrratiuns  ot  indtipendcot  portifw,  coming  Iroin  a 
diffijront  c^iiiitr)',  and  eutirclj'  anafFected  by  local  prejndioeo,  might  be  of 
eorvicc  to  Englishmen;  uid,  if  thisenabled  Englishmen  to  {>ick  out  a  weak 
point  in  tli&tr  s^ttcin,  tlwj-  would  have  rmson  to  bo  diaakfnl  (or  this 
port,  nlchoiigh  thePniDch  Oumniiiwigncn  miglit  be  too  aaven  upon  i 
The  paper  would  be  printed  and  iaaued,  and  it  would  not  be  neoetiary 
discQSB  it  fhlly  at  this  meetiiije;. 

Mr,  D.  ?.  MuiiirtoK  hojicd  the  discnesioD  would  be  adjourned.     He 
thought  thnt  some  of  the  remarks  apon  ventilation  wen  founded  ou  c^rror, , 
and  he  hoped  some  member  who  had  given  attention  to  Uiis  snbjuc 
would  point  out  these  incunsistencics  and  vrrora  at  Ihc  ni-xt  meeting.] 
Witi)  ivgord  to  thu  qneotion  of  vi.'ntilatiun,  lu  between  the  long-wall  and 
pillar  and  stall  sptt^ms,  the  whole  of  the  cxpurimcnte  he  hod  made  1 
conclusively  to  prove  that  the  friction  apon  vuiitilatiou  hy  the  loug-wn 
was  between  three  and  four  timte  as  great  aa  it  was  in  the  board  and^ 
piUai'  ttjttem  of  the  North  of  England. 

]ir.J.Wii.MHBnid,  it  seemed  to  him  that  the  whole  report  wasgoCap 
OD  the  principle  of  showing  the  superiority  of  mining  in  Prance  to  wlintj 
it  was  in  England,  rattier  than,  as  its  title  would  indicate,  a  lUpurt  npoQ  i 
Mines  in  England.  The  CommisEioncrs  had  made  many  remark*  aboot 
the  ins|)cction  of  mines  which  seemed  to  prove  that  however  diligently 
they  might  luive  obser^'ed  while  here,  they  had  not  had  time  to  master 
the  subject  thoroughly.  If  the  disonasion  of  this  report  was  left  over 
till  a  fnttirc  meeting  he  hoped  it  wouM  be  then  temperately  dealt  witli, 
and  not  have  attaohod  to  ft  thnt  importance  whEdi,  to  his  mind,  it  did 
not  deserve. 

Hr.  J.  Daoli^h  eaid.  thai  in  discueisiug  a  question  of  this  kind,  i 
cinlly  in  relation  to  the  duties  of  the  Inspectors,  itshould  be  Irarnc  in  min 
that  the  inincirnl8  in  other  countriea  of  Europe  belonged  to  the  gorcro- 
mcnts,  iind  t  lumfon:  that  the  inR])ection  is  specially  directed  to  the  working 
of  the  i>t(il  to  the  gn.ftti'«t  [niBsible  comnvercijil  bcneBt  of  the  Clovemmcnt, 
whereas  this  did  not  form  any  jwrt  of  the  duty  of  In^ctots  En  England. 
In  reference  to  the  working  of  upper  swum  Ersty  it  would  hardly  do  for 
the  iiroprietors  in  England  not  to  he  allowed  to  work  their  own  coal  in  the 
way  ihcy  Uionglit  best,  it  was  impoRsible  tliat  any  gentJemen,  however 
able,  could,  in  passing  through  a  large  country  and  yi»itiiig  a  few  mincfl^ 
airiTe  at  c%*en  a  n-ry  general  idea  of  (he  details  of  praeticv  fdbwed  in 
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VBrioas  diatricia.  The  noe  or  pou-dcr  in  mines  to  this  ooantry  received 
tho  gKaturti  GontidcratioD,  and  enrj  powfblo  care  is  Uken  ugninat 
acctduat;  ud  with  nigArd  to  duty  tbo  gTOfttoit  pniciiutionj  an  Uk«n  to 
mt«r  the  w«js,  Ac,  and  Htringcnt  rt^ulntiuns  Eawed:  bat,  beotuao  thorn 
Vremh  gcntlOBKii  did  iiuc  Ih-iu-  of  thcin,  Ihcy  niportul  that  theao  Ihin;^ 
wore  not  OBicd  about  in  Bnjcluud. 

Mr.  A.  L.  Stkavkmson  aai<l,  tltat  the  report  of  thu  tiro  French  gentlemen 
ntigbt  be  called  a  8(At«  docamoat,  bcinK  llie  rcjiort  preaenUd  to  the  French 
GoTemment  bj  a  Oxomltston  unular  to  u  Itoyol  Commiadoii  id  this 
onnnttj,  and  it  mu  dc«intblc,  thendbro,  tliat  alUtntJon  ahoold  be  called  to 
ft;  but  ia  all  other  mpccts,  thoro  nas  nothing  in  it  to  which  thef  should 
attuc-Ji  madt  importance. 

Mr.  E.  F.  Bo¥i>  said,  it  seemed  to  him  tliat  the  qnestioD  waa  of  impor- 
Uuux  to  the  mombon  of  the  Institute,  inaaruiich  as  they  ought  not  to  allow 
a  report  so  prejudicial  to  tlie  state  of  things  in  Hngtaiul  to  go  forth 
without  o(HitraveniD|i(  tho  portioiu  which  were  inmrrect. 

On  the  motion  of  the  PKi»<inK!iT,  seconded  by  Mr.  R.  F.  noTO,a  unani* 
motu  vote  of  thnnlcH  wiw nwordcd toMr.  8t«nv(^nKiii  for  biseoiuoiuniculion, 
ud  the  meeting  w^pni^ktod  with  the  uiuk-rBtAiidiii);  that  an  tarly  mocttng 
should  be  fixed  for  ibi  disuuttiuu. 


To  tllustrtr/e  MTAJ.  Sirarimsan'^s  .Votes  an  ftie  Jiept'rt  ti/'M/vsCf /"prriale^ 
and  Jtfialton  immi  ffir  ff'ar^/u;  fm/tJtefp/laAtm  of  /■>fry  Mffi/v  m  A'n^Tmtd 


Arrangement  ofthe  broken  workings 
of  pannel  at  eppleton. 
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7a  fliustrtrie  ^UfJ.l.  StPmmsim'/i  Xotes  an  the  Hepart  afJlnss^PerriaM 


Arrahochent  orLoNoWAa. 

Working  Outwaros- 

F.C.I. 


Arrangement  or  Long  Wall, 
Working  Home 

Fig  2. 
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PROCEEDINGS. 


QBHBBAL  HRETINO,  fiATL*ItDAr.  NOVEUItRR  l»in,  ISSl.  IN  TIIKWOOD 
UEHORIAL  lULL.  NBWCASTLE.lIPON-.TrNB. 


O.  BARER  FORSTEO,  Biq.,  FaMiDur.  tx  mn  Chub. 


Tbi  AaeiBTANT-SBCRKTART  rtod  Dit-  miTiiiti's  of  tho  Inst  mcctiDg. 

The  Prbsidk!<t  mid,  that  at  a  Cuuncil  meeting  huld  to-dajr,  there  bnd 
been  under  consideratioo  tome  proposed  altcratioDB  as  to  tho  days  of  moot- 
ing, and  other  matt«n.  These  ailcrationa  would  be  mode  known  to  the 
mcmbcra  by  circulftr  and  tubmiLtod  to  ilw  next  mecLing  f^ir  approval. 

The  following  gcnllumuEi  were  Uicd  cluct4:d>  hnving  hven  prcvioualj 
nominated  : — 

OftCIHAIITMlWBIB — 

Mr.  Wiuuu  K.  Waleib,  U.E.,  Lowther  Stnot,  WliiUliaftu. 

Aidoci  ATI  M  KU  hkiu— 
Ur.  Wll:LIAlI  MooUR.  llpluathitii]  Minn,  Mar>kc-1i]r>tbo-SclL 
Hr.  QvooaR  J.  Hsxitv,  Sto<nn>rkot  GBn-Cottoii  Warbi,  BtowouTkot. 

8nnin«T»— 
Ur.  CbaRLM  L.  WAVon,  Tliv  BmmuithK,  CoclionnnutU. 
Ut.  Jo«n.  Saucki  Soott,  Katt  Ht'tton  C<-Hi«r]r.  Coilicw. 
Mr.  UlSttl  B.  TuiutBUU,  FnrawoUgata  CoIUorjr,  iimt  Ducluun, 

The  foDowJiig  wns  nominated  for  clcotion  at  the  n&tt  meetlDg: : — 

Kr.  TnoMU  SoTtBvas,  Nortb  Bidilick  OMetj,  WMhin^n  Sution, 
Countj  Dnrlumi. 


Mr.  Thomas  E.  Candler  read  the  following  "  Description  of  a  Method 
of  SBrvc;fiDg  with  tlio  Loose  Needle  among  Rails  and  other  Forraf^ouc 
Substaiieui;*— 


Tbb  writor  of  this  paper,  in  bringing  it  beRm  Um  Iiiatilttt«,  would  aak 
for  the  oi><iperatioD  of  lliu  members  in  formini;  ft  tn»  coiiduHtoQ  ta  to 
tbo  merit*  or  defect*  of  Ihe  partictikr  mude  of  niirvefinK  nboot  to  bo 
iIcscTlbrd. 

It  was  fir^t  bri)tif;;lit  under  the  iiotioc  of  the  writer  by  Jamet 
HfiodenoD,  Esq.,  C.E.,  Tniixi,  who  stated  that  it  wa«  the  only  method 
adopted  b^  him  in  an  nndcr^>und  eurvcy  of  an  importioit  Qotiire. 

The  irritcr  has  been  unabk  to  gsthcr  any  kDowkdgc  as  to  whctlicr  the 
method  of  eurveyin;;  with  the  loose  needle  for  important  sarreys  ia  at  nil 
known  in  the  North  of  Kiij^land :  probably,  if  be  had,  this  paper  would  not 
have  been  written,  but  bu  fnr  as  he  has  been  able  to  learn,  tnch  a  method 
is  unknown ;  if,  t)ieref»re,  any  member  of  the  Institute  boa  a  pmotical 
knowledge  of  such  method,  it  ia  trusted  that  lie  will  give  his  ci[)criuDoe, 
for  the  Kttkc  of  the  younger  mi'mbcrs  of  the  profcseioii. 

It  is,  in  the  writer's  opinion,  a  matter  of  regret  that,  in  all  the  books  and 
papers  devoted  to  the  subject  of  underground  snrrcying,  the  magnetic 
needle  has  in  nil  of  them  been  decried  as  unsafe  and  useless  in  all  surveys  of 
any  magnitude  or  importance;  now  this  might  have  been  correct  if  it  had 
at  the  same  time  been  stated  that  the  inaccuracy  only  occurred  when  the 
bearings  wi-re  read  as  an  angle  of  divergence  either  from  Uie  north  or 
the  south  points  of  the  needle;  thiswayofreading.  however,  is  immaterial, 
and  it  would,  in  the  writer's  opinion,  be  rery  much  better,  nay,  even 
prevent  mnny  mistakes,  if  the  K.8.K.  and  Wcwt  points  of  the  compass 
were  totally  ignored  in  nil  siineytt,  and  the  bearings  only  rend  from  the 
circle  of  tho  comjiuiw,  numbering  IVom  led  to  right  3C0'. 

It  might  In  said.  Flow  tlicu  could  the  north  line  be  ascertained  and 
fixed  on  tho  plan  7  This  indeed  wi>iil(l  be  an  ex«*dingly  simple  matter, 
as,  proTided  a  true  bearing  had  been  obtained,  it  woiUd  be  easy  to  rednco 
any  angle  that  hnd  boon  read  off  fivm  tho  face  of  tho  compass  to  a 


»4 


MKTHOR  (ff  BDTIVIITIKO  WITH  THK  l-OOKB  jrgMBt.lt, 


bcnriii^',  as  the  Wait  point  would  be  numbcm]  90%  South  1S0°,  and 
SmI  ^lO^t  *nd  lu  the  qandmiU  an  Damborcd  from  0^  to  90°  from  the 
right  and  tell  of  the  north  and  souUi  cnda,  a  nubtroction  sum  would  at 
oooo  gire  tJtc  ooTTVct  bearing;  this  aico  Dppliu  to  anjoF  the  bcanogs 
read,  without  rcfvmng  to  the  Totir  points  of  the  compass,  provided  Buch 
bearing  woe  Dot  influenced  \>y  any  attraction. 

The  methods  usually  adopted  for  undcrgronud  surv eying,  discarding 
the  needle,  except  fi>r  taking  a  maguotic  bearing  to  connect  the  nndcr> 
ground  and  earfaoe  Burrej-B,  or  for  the  connection  of  two  distinct  surrey 
are  either  the  "rack"  or  the  "fait  needle." 

In  the  f!ral  of  thc«e  two  method!  it  is  necetsai;  that,  at  some  point  of 
the  survey  (itioiijth  tl  is  always  best  at  (he  lieginning),  n  tnie  bearing 
should  bu  rem)  with  tttc  needle  for  lh«  purpuac  of  n  north  line.  Tli« 
needle  mn;  be  then  cDtirvljr  diM[)Ciiscd  with,  and,  by  the  niok  motion,  the 
angle  of  diycrgence  is  read  from  the  lost  sight.  In  many  cases  tbc 
vernier  is  pnt  back  to  aero  and  the  angle  rv-w]  ofl*  from  the  bock 
sight  t  these  angles  have  to  be  reduced  in  the  book  nfterwaids.  A  better 
prooeas  is,  making  the  ban  line  for  the  measurement  of  the  next  angle 
eqnal  to  iho  angle  of  the  last  ugbt.  This  is  done  by  damping  the  upper 
and  bwcr  plates  of  the  instrument  together,  the  plotting  angle  being 
tlien  obiaincd  without  the  trouble  of  reducing  it. 

The  "fast  needle"  method  t«  perhaps  cwn  better  than  the  "nek," 
as  by  this  method  the  instmment  most,  be  plaocd  whore  there  is  no 
attraction,  and  a  base  line  marked  out.  equal  to  ttie  north  and  south 
p(rintsoriheoompn«,  trom  which  point  tbc  surrey  is  carried  on  with  Uie 
rack,  mding  the  lieorings  either  by  lh«  four  points  of  the  cooipnsH  or  by 
the  method  prerionsly  recommended  in  tills  paper.  Om  good  featuro  in 
this  method  is  that  in  any  port  of  the  siin-ey  tbc  needle  (if  the  siurey  is 
ooneot)  abould  point  to  the  oorlli  and  south  ends  of  the  plate  of  the 
compass,  wlien  the  eights  are  directed  to  either  the  back  or  fore  drafts, 
and  that  the  bearings  hare  not  to  be  reduced,  in  order  to  compute  the  survey 
by  trigonometry. 

Tbc  writer  has  briefly  described  th<«  two  methods  of  surreying, 
ioBBUiKh  H  by  ao  doing  be  may  bo  able  btUer  to  point  out  wlut,  in  bis 
Qfiidea,  ore  the  [nheront  dolbcts  in  than. 

In  the  "rack"  method,  nohMS  lh«  instrument  is  very  pcrieot,  tliero  is 
a  Ibor  that,  after  the  instrument  has  been  fixed  oo  to  tbe  back  sight, 
(wUeb  bsa  to  bo  the  base  line  for  tJie  meaannnent  of  tbe  next  angle),  H 
in^y  be  norad  slightly  off  wbco  damjilng  the  lower  pbt«  on  to  the  legsj 
ami  again,  onloH  tbe  nek  has  a  very  tttc  mu4ii>n,  any  slight  Mrnin  is  stin; 
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to  canse  iiiaccundes;  in  fact  it  hna  oonic  under  the  n'riter'ii  utweni'alloD, 
tbat  BO  manj  of  these  ktowh  nru  wnntantlv  getting  vat  of  rcinir,  tbiit  in 
the  end  the  hnrKl  Ins  been  utilized  in  tiicii*  place  by  mtao  who,  tieing 
only  Icnrncrs,  <lo  nut  appreciate  tJi«  error  nsolcing  fhom  doing  w. 

If  on  error  ia  motle  in  an;-  Bight,  eTcn  af  a  very  alight  character,  ibta 
ia  carried  on  to  tJie  iicxt  tight  until  it  becomes  tct}'  Mcriona  fn  ila  iinUire. 

The  "fait  ncctHu"  method  has  the  same  objection,  vix.: — An^  slight 
onor  is  carried  on  to  the  next  sight  and  there  multiplied,  and,  huring  aln 
to  bo  clamped  on  to  the  V-gt  and  vrorked  hy  a  rack  motion,  it  tiaa  tlie 
■ame  objeotioiia  m  hare  been  just  stfttod. 

Now,  (he  writer  coDsidezB  that  an;  method  tJiat  vill  do  avny  with 
these  objections  and  at  the  kiqic  timo  cnmie  aocoraiqr  is  wurttijr  of 
eensideration. 

Pcrhap«  it  muj  nut  be  out  of  place  hure  to  rvfcir  lo  what  Mr.  Ilcanlands 
aid  regaining  the  "  Magnetic  Needle,"  in  a  pii])cr  md  bt-fore  ttic  Insti- 
tute in  the  year  1871  (VrJ.  XX.,  p.  9«):— 

The  innwrie  cewipw^  u  >  luTveying  iiutruiiuici%  U  >IIcui1h1  witli  IbrM  Mriout 
dofteUi— 

1. — Owlnji  to  Um  iwtnra  of  Out  Inttruincnl,  tlia  mognctlo  b«wrtn|t  td  a  lliio  can  nntjr 
buobtemdappnoiuiiitrij';  tbat  U.  uittiiu  ■  tmaJl  fractiniibjndoifrwi.  'ItiD 
•mount  of  thU  frMtStm  cuiioot  bo  |)rcc*iMl]r  ipcciHctl.  nud  tniiat  V  rv^nlrd 
partly  u  a  iimttiir  uf  0]iiiiinn.  It  dgpo^d*.  nu  iluiilil,  i>ii  Ibc  [icrfcclinii  of 
tho  inttniinont,  lu  Hull  w  im  llie  rant  vid  skill  of  tliu  obMrter.  Some 
wHUn  bar*  ilalcd  tliia  fraelion  mt  1".  or  ctcn  u  much  m  |°.  TliU  U 
fttibMj  an  exaggtaation.  but  tbo  moit  tkllful  ■nrrcjun  htvo  rarvly 
prafoMod  to  road  tbc  nwgnotlc  bearing  urilbla  Ion  tlian  t*  of  ^'> 

S.— Tlio  nwdlc  i*  iii1>jt'Ct  to  ■  niull  dtllj  Tsriatimi  of  a  jicrindlcal  ebnnclor,  Hut  it, 
Mcurring  with  wuno  degree  of  regulnrilj  oTcry  twenlj-four  boun.  Tbii 
Tartatloii,  huitvvi>r,  octaxlbiuilly  tukct  pUca  !u  a  •udditn  und  IntifuUr  nisniieri 
th«  changM  bdng  inticli  matv  rapid,  auil  of  Ur||>«r  amnuiit,  tliaii  iiiiiial.  Thui, 
lurUlIoni  of  Ity,  !&'.  or  cvou  SC  barn  oeoiwciiiiilljr  Wrii  obKr>i>d  lu  talcs 
I'Imv  witliiii  Bbout  a  qiiariiir  irf  an  Iiourj  aoJ  ultcntiojui  of  30*  nitliiu  a 
tew  bcniri  am  nut  vcrr  anniual. 

There  li  alio  a  piYsgrculvc  Tori&tion,  «'llil^1l  is  inont  ttMUy  mid  unlfnrui  In 
Ita  cbaracter :  llio  luwdia  grndqnllv  approximating  to  lb«  lru(>  mcTldian,  at 
tlio  mlc  of  1"  in  KTCii  nr  citcht  junn. 

9, — The  iietAU  ti  llnbla  to  bo  mucb  diaturlwd  b;  tbv  prtwiicv,  nr  proilmlly.  tA  itun. 
mpviriall;  »bon  occiirrliig  iu  largo  qnantilius.  It  ■■  alM  nnniotiiiiM  wiiuliljr 
aiTvctcd  by  minural  BubntanMia.  liavintt  toiuo  prapottion  tf  thi>  notal  in  Ibdr 
camjKirition. 

Olrilig  tu  lliiao  pccollarltia.  toggtbor  witli  llie  Inip!  qiiimtilk-)  of  itrni  now  (JOnB- 
nllj  DMil  ill  tiial  loiiiiM.  tbc  cumpou  I*,  in  uioil  cawti,  uiiSticd  for  uh:  in  iiujiortant 
(lollicry  niTTcp, 
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uktuod  or  suBVKrLfa  wncu  nte  loose  xkedlis. 


Now  theso  objections  ar«  trae  in  roferenoc  to  an  nrdinuy  mniffiiotia 
varvej,  but  not  «n«  of  them  lioltli  good  In  the  method  about  to  bo  d«wribod.| 

It  seems  to  bare  beoome  a  fixed  prindplo  that  the  "mn^otic  oe 
is  ontj-  oacAil  for  taking  tbo  bearing  or  oourse  of  any  line  n-om  thai 
nutgDCtic  meridian.    It  will,  hoirerer,  be  sbown  that  with  the  addition  of  I 
a  vernier  6xcd  and  balanced  on  to  the  north  end  of  the  needle  of  anj 
ordinary  dial,  the  aiigtilar  Ixsring  of  the  {Jsoe  can  be  measnred  with  a* 
mudi  accuracy  ta  nith  an  angular  instrument. 

Now,  In  conducting  a  surrey  over  iron  with  the  loon  needier  ^  >> 
necesearj  ihst  there  should  be  a  remier  fllt«d  on  the  norlJi  end  of  tfaa 
needle,  otherwise  the  ongular  bearing  umnot  be  read  with  aconracj. 

The  surrey  is  then  commenced  in  the  name  moQiiiT  a«  in  an  ordinary 
rode  Surrey,  using  three  pairs  of  legs. 

Assume,  m  shown  in  Table  I.,  that  a  true  bearing  can  be  talcen  with 
the  neecUe  at  the  first  drnlV,  tl)is  is  all  Uiat  is  rotiaired,  n«  ilic  oompoag 
bearings  of  Itic  buck  and  fore  sighu  (even  though  tJie  presence  of  iron ' 
it  all  round),  dodactod  from  one  another  gives  the  aogolar  course  of  the 
place,  and  this  added  or  deducted,  as  the  cose  may  be,  from  the  next 
trut  ktarinif.  gives  llie  true  bearing  of  each  future  tet. 

U  will  thus  be  seen  that  thn  compav  bearing  of  the  fore  sight  of  ono 
■et,  nnd  tlie  comjass  bearing  of  the  back  sight  of  the  siicccedicg  Be^  being 
in  the  same  snrvcy  line,  should  be  equal,  provided  there  was  no  local 
attjnction,  and  that  also  the  rednoed  true  bearings,  whicli  are  rednoed 
ftom  the  Imc  bearing  taken  in  the  pil>  should  also  be  equal  to  the  fore 
cght  of  such  set,  and  any  dllfcrcDce  allows  the  error  that  would  have  been 
made  if  Uiis  had  been  read  oa  an  ordinary  ma^ctio  bearing  trom  tbe 
meridian. 

This  agneing  of  the  acta  in  cases  of  no  attraction  ia  exceedingly  use* 
fbl  as  a  dieck  to  the  nin-cy,  as  when  a  great  diflVreaoe  is  fotind  the 
canse  for  such  diQl>ren(«  must  be  looked  for ;  thiu,  as  shown  at  D,  Table 
I.,  these  Mmetimca  mj  ooufdcrohly,  and  this  waa  noted  al  tlic  lime  of 
tbo  snrvcy  and  booked. 

In  this  DHthod  of  aurveying,  therefore,  the  tnic  ditferenee  in  tbo 
bearii^  of  each  sot,  Is  nally  read  by  tbe  magnetic  needle  with  as  gr^l  a 
dsgrce  of  oorrectOMe  aa  with  Ibo  beat  rack  inslmroi^nt. 

Tbe  tnmble  of  clamping  tbo  lower  part  of  tlie  inBtmrnent  on  to  the 
legs,  and  tlie  working  of  the  rack  itself  is  avoided,  and  there  is  no  anxiety 
as  to  whetJier  iJw  oumpaas  pbu«  reads  correctly  and  lias  not  moved  befon 
it  has  been  made  tlie  baae  lino  of  tbe  next  set. 

Tbe  only  extra  work  necessitated  is  in  tbe  booking  uf  (he  lighta. 
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Tabic  U.  shows  llio  nicttnid  npplicd,  where  it  Is  <inljr  pomiblc  to  get  a 
frtit  btariMff  at  some  point  in  the  middle  of  the  draft;  it  ni)[  lie  soon  bj 
nfcrring  tu  thiit  Tnl>le,  lliat  tlie  rcductut; of  the  tHa  to  tnie  bearMi/t  must 
cuDimcucc  nt  iliiif  [x^int. 

Table  III.  shun-*  Uie  mcUiod  wlicn  a  true  liconng  can  uiil;  be  got  at 
the  end  of  the  drad. 

Table  IV.  shows  a  Burrejr  made  by  the  writtr,  and  he  sabioiU  that, 
with  the  colcuktions  made  and  shown  iii  TiMo.  V.,  the  distance  of  ihe 
bearing  and  holing,  from  A  to  K  is  us  uct-uratc  us  amid  be  mode  b/ 
tlic  Iwit  an^Iar  Jiuitrumi-iic  Bttvd  in  the  most  impruvod  manner. 

TABLK  1. 

SrsoiMis  Pmn  o>  a  Di*LU9ia  Buoi,  whehi  tus  Nrndls  u  vsaii  ovsa  Im>, 

ixcirr  If  TUX  Finix  Diurr. 


OOHTAtB  ffKAHtHOll, 

Tn*v 

Unb 

Roiurta 

Bh4  BUht. 

Fon  BUbl, 

From  L.ii< 

kt  erowing 

of  S  fwt 

Beam, 

o                f 

*       / 

V              ' 

A 

sa  a 

'M    !1 

9ii 

(>-£4  «Mt  oT  A.  s  board  north. 

B 

»    «3 

40      0 

39    3D 

1011 

C 

47    ZI 

as  le 

8G    S3 

83t 

D 

S!    17 

36      0 

SO    16 

611 

At  D  ■  boanl  toutb. 

K 

64    3:! 

loa    0 

60    4-1 

es 

Endoflcvel,    Nots.— AlnrRc 

nuuaof  irou  at  D  and  li. 

'  Tnu  bMnna  Ukm  la  TH. 


TABLK    II. 
Whis  icaTiivKBi:iitt.xac«iinKonTiixii0KXCKrri9i  tus  MinuLS  uVTtii  DaAm. 


Oolirua  BiAUXoa. 

True 

Llski. 

BtBwkB. 

KKkSUbt 

Tan  Sight. 

Fro 

A 
B 
C 
D 
E 

m  r.P.  lino 

40      0 
S7    03 
46      0 
103      0 

0-2  W.  o( 

40    SO 
27     03 
31    20 
90    £6 
lOS      0 

centre   of 

46       0 
•27     03 
3-1    SO 
T9    16 
89    IS 

■haft. 

84 

-13 

3Sn| 

STOI 

108 

End. 

■  Itng  bcBriaf  taksD  In  pU. 
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TABLE  111. 
Wam  lui  Tavi  DitaiKe  i«  ostx  to  m  vst  with  at  Rsti  of  Scxvbt. 


rram 

Oanrtat  mutMOHH. 

TIM 

UaJB 

imwki. 

BMtBltfak 

F<«<aWiv 

fonMT  Ui. 

(Soe  Jul; 

tO)  iu  Ukiu 

CoklSaun. 

• 

»       ■ 

V              f 

i. 

see  4S 

US   ss 

m 

B 

9G0    tf 

£u   so 

£il     10 

861 

ElM  of  B  M  top  at  lUple. 

c 

£43      0 
170    GO 

ITS    GO 

CM    GO 

179     0 
!M      0 

43 
88( 

Iiicliiiation.  Xf  S2'.     BoM 

n 

Kl      0 

900      0 

•S78     0 

M 

KdiL 

*1Vu«  l>«rlBt  UkM  Id  lO. 

Sai»-1ki  dlbnan  MnM  coaiMa  hMHD^to  ikt  Ion  •!(»  Mxl  tta  Mtaoal  MM  taflap  i 

Ihf  wnnoi  o<  MinciMa. 


TABLK  IV. 
OiAuriro  raoM  CuTTsN  or  Siurr.  Dowdiui  Cimx  Pit. 


OoHruii 

■■iftiaon. 

Uiilu 

Baouik*. 

UMtawM. 

rmaKbL 

A 

*        t 

*       * 

set  u 

S63    -18 

GOi 

B 

SC7    U 

EGO    27 

SM    GI 

ts 

U  u  en»t  cut,  wnlb. 

[C 

£46  ao 

90G    30 

see    SI 

lOii 

[C^    in       do. 

C 

900    90 

SGI     48 

SG2    OP 

Kt 

D 

Sto    4G 

1!G3    3» 

SGI    GT 

101 

K 

SGO      0 

>Gt    4S 

SGI     0» 

001 

B  •!  CI1MI  tat.  KmUi. 

[P 

su  u 

SIS      0 

911     97 

*7 

[1^    la        da. 

F 

SU     0 

ata  u 

SG9    4S 

m 

a 

2G£    U 

SU      A 

SU    u 

i«* 

0  ftt  CI  wring  «(  nottli  drift 

pi' 

2U     0 

8£!l    oa 

ast    G7 

444 

[K*     in           do. 

H 

set  09 

198    Gl 

'Ml    W 

9t 

Bud. 

•nHkMW 

itt*«km 

l(««.-1WllfM 


■   ^ -p---- 1,-^^ — ■ "■■ 


•n  '  MM  t*^  Mm  Ika  »w  tavtar  takn 


lolbalM. 
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TABLE  V. 
CiiCFLAtion  TO  ?ts»  Dkpabtcbb  abd  Latitddb  o»  Suhtet. 


Sr  KAruKXL  Bis  is. 

W 

B. 

E. 



w. 

A 
B 
C 
D 
E 
F 
Q 
H 

6  12 
23    9 

17  61 
15  03 

18  21 
17  12 

uoe 

28  15 

S.cif  W. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Unb. 
6  45 

18  86 

ZC  21 

26  23 

21  96 

26  39 

34  70 

45  4-t 

Unki. 
69  40 

44  13 

81  36 
97  54 
66  SO 
83  2G 
139  18 
81  S6 

Beuing  252°  36'  or 
17=  23'  loiith  of  weit. 

20G  24 

^7  65 

T«  find  btarinfft  bg  loyan'Mnu- 

Ab  657-65 

;    206'24 

'.',   Badias 


2-817926 

2-314200 

lOiXWODO 


To  tangent  of  <  opposite  206-24        9-496274  -  17°  25'  aouth  ot  wert. 


Jb  find  diilanee  by  Uigarith\ 
As  Badini... 


:    Secant  of  <  17°  25'  ... 
;    657-66 

To  hfpotheaii       


10-000000 

10-020381 
2-817926 

2-838307  -  689-27  Linki. 
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nifcoaaiON— 'DiAXoxD  rock  borixo. 


The  fbllowinK  woodciit  bHowb  ihc  geometrical  principle  by  wliich  thena 
mcasurtMQcnlfi  nro  obtained  :— 


B 


'^^■■^x'^- 

s**-" 


finfbl(olA  loB  lT-aS,ttoaUi  of  Watt  or  S  7S'3S  W.  orins  left-Und  oonpui  £U«. 
Do.       BtoA  ?S-aS,  Gut  iif  North  or  N  7335  R,  ia.  72-36. 

Stale    2  clialaa  ta  vt  inch. 


Tbe  FBlOlteNT  eai<l,  all  qii«£tionB  relating  to  uniJcrf^ound  Burrcj* 
were  of  (he  utmost  importance  to  the  mimn}*  intcreHts  of  the  oouiitrj,  and 
uiy  JDfomiatioa  tending  to  lidp  tlu-tn  in  atijr  vtaj  would  be  wt-ll  re* 
oeivut.  They  mast  thimlc  Mr.  ('andkr  fur  his  [i»])or,  whidi  woold  be 
priotvd  in  th«  Truiauctiont  is  dae  ooune. 


waa  then 


Mr.  T.  J.  Bbwick'8  paper  on  "  Diamond  Rock  Boring* 
diKoaaed,  and 

Mr.  WtU-iAU  Coi*iJ<ON  stated,  in  writing,  that  boring  being  an 
Important  branch  of  bia  profeasioD,  be  fully  rcc<^hiscd  the  groat  oom- 
mcroial  value  of  being  able  to  giro  a  carroct  atatcment  of  the  rarioia 
•Mta  |MJMd  through,  and  to  tliia  end  he  bad  miniitelj  aladiod  all  the 
th«  Tarkxia  modea  of  boring;  which  from  time  to  time  bad  been  invented, 
and  ho  wai  quite  convinced  that  Ibr  proving  ironUooe,  limeatone,  or 
other  hard  minorali,  no  ^atem  wu  equal  to  that  employed  bj  the  Diamond 
Bock  Boring  Oxnpuny,  ooiwitfasIandiDC  ita  gTe«l  coot. 

NotwitbatanOing  llw  aocuntoy  to  bo  obtained  bf  tho  Diamond  Bonr 
in  bard  rock,  and  even  in  aome  kinda  of  ooal,  jtA  for  proving  coal  muh 
in  general,  especially  wtxiro  tlicy  ba}>{icn  to  bo  thin  or  travoraed  vith 
t]i[iibanda,there  WMnoffystem  thnt  h«  bad  yet  aeon  equal  to  the  peKsaaioa 
motion  with  rigid  rodi.  aitwe  it  then  become*  of  ihe  utncat  importaaoe 
tohaveoadi  inch  of  ooal  tburMnglily  proved. 


lOX— DtAMOKI)  ROCK   BOXnTO. 


Owing  to  Umkilfnl  mon  beJng  mnptofcd,  aiid  thu  sidet  of  the  holes 
not  being  proiieilf  Bocarcd,  ■  Iftr^  amount  of  montj  has  bean  expended 
over  Imriiig.  iriUi  rurj  onutisbctoir  rceultai  but  wiih  pncMcal  nuD 
who  keep  the  hulc  proporljr  cleui,  in  nine  cawa  out  of  t«o  an;  change  in 
the  tiAttire  of  the  oliala  can  be  fdt  th«  moment  Ihe  ohiael  toiiohes  it, 
for  there  ia  n  [xiiniUur  M  nivmi  coal  kaowii  to  l^'rera,  which  ia  different 
to  that  cxjicricticei)  whoii  any  iAl»r  kind  of  rock  ii  being  piercod,  and  m 
the  rods  Are  4lran-n  tt  one!)  ohnngt^  in  the  iitrnta,  and  arc  never  allowed  to 
go  mon>  ituin  Lndvc  indict  wiihoitt  being  dram  and  tlio  liolo  cleaned, 
it  i»  not  puMJble  tn  got  Tor  nrron^  in  dueling  with  the  ooaL 

There  have  been  sewral  ingenious  instramenlB  invented  during  the 
last  bar  yean  fur  boring  through  ooaJ  BeoniH,  wlK-reby  in  alinutt  every 
OSMe  M  for  aa  !I0  to  PA  per  cxnt.  of  the  thiukntiu  «r  the  tcum  in  utttuinvd. 

Mr.  Coulson  further  stated  that  he  bad  pruvtd  om\  in  eo^'cral  holes, 
where,  with  tin-  old  iiistrnmentB,  no  sample  ciulil  hare  b.'cn  got  owing  to 
large  blouvra  of  gaa  and  watt;r  fljing  out ;  jct,  with  improved  means, 
and  biiring  onljr  2  to  S^  inches  at  a  time  when  taking  samples,  he  could 
obtain  (inito  90  por  oont.  of  the  aeam:  for  although  the  procoM  wo4  slow, 
it  WOB  very  oorrcot,  and  was  aUo  the  cheapest  mode  of  proving  cnul  seams. 

In  iDMij  ciMM  these  borin-^  have  been  pro\'cd  by  sinkings  to  be  cor- 
rect to  within  half-an-inch. 

The  samples  of  cnnl  obtained  by  this  process  are  pieces  from  one> 
eighth  to  half'an-tnch  cube  and  sometimes  lai^ger. 

Mr.  T. .).  Bewick  Raid  that,  in  iviiumtng  the  discORsion  of  the  question 
of  Rock  Boring,  he  did  not  think  lie  could  add  mnch,  for,  so  for  as  h« 
WHS  concerned,  the  »iil>ji.-('l.  apg-oaivd  to  be  exhausted.  At  Uie  Inst  meeting, 
when  this  question  was  under  consideration,  doubts  wore  thrown  npon  the 
accuracT  of  Diamond  Doring.  and  it  was,  in  scime  mciuurc,  owing  to  this 
that  the  dificuffiion  n*aa  pctstponed.  Ue  wns  sorry  that  Mr.  Simpson,  the 
gentleman  who  more  partlculiirly  criticised  the  Diamond  Borer,  van  ill, 
and  that  ncitljer  he  nor  Mr.  Gi<uUon  oould  be  ]>n>)>eTit.  Itniiifdiatcly 
after  the  meriting  relerrcd  to,  he  put  himself  in  cummuntcatiim  with 
Colonel  Beaumont  and  others  incntiuncd  in  his  pupcr,  to  asoi^rtain,  if  pos- 
sible, the  facts  bearing  upon  the  iM>int«i  whii;))  had  iievu  niiKcl  at  the 
meeting.  He  found  that  it  wa^  ruther  imnituiil  fir  pit«  to  lie  put  down  on 
the  very  site  of  the  boreholes,  and,  hence,  he  lielieved  there  were  few 
cases  on  record  which  could  prove  the  ab*)hite  accuracy  of  the  hole.  One 
particular  case,  howorcr,  had  occurred,  he  thought,  in  the  ncighbonr- 
hood  of  Manchester,  and  &lr.  Vivian,  managing  partner  of  the  North  of 
England  Diamond  Boring  Oompiuiy,  of  Whittihavcn,  would  be  abla  to 
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OXfdain  it  in  detail.  Be  hud  reccired  a  letter  fW>m  Colonel  BranmoDt 
rcgnltiog  hla  iiubilily  lo  attend  this  meeting,  l>ul  also  atating:  that 
he  wai  not  aware  tiint  lie  could  add  anytbiDg  to  tlic  ditouaiioii.  He 
had  hoped  tlint  Mr,  Kaidnll,  wlio  took  conriderabt«  interest  in  the  subject 
on  the  lut  flocasion,  would  have  boon  prcseot,  btit  he  (Mr.  K«iidatl)  hod 
written  to  him  Btating  that,  oiring  to  bueinees  engo^ments,  lie  wan  nnal>le 
to  attend.  Since  the  meeting  at  irhich  this  subject  mm  diioumed,  the  Port 
Clarriice  borin;*,  which  had  been  previoasly  mentioned,  had.  be  nndcr«tood, 
been  succeasfiillj-  completed.  He  did  not  know  whctlier  Mr.  Wild, 
wlio  had  charjirB  of  thia  boriii;;,  was  present;  but  at  the  liift  meet* 
ing,  when  the  matter  wan  diaciiBaed,  Mr.  Wild  promlwd  lo  furnish  some 
details.  He  had  hoped  that  Mr.  Simpaon  nii^ht  hiirc  cnlightcui-d  thoro 
Dpon  ooacH  in  which  the  Diamond  Borer  had  not  bocn  snccvesful ;  or,  in 
other  wordii,  ithcwn  ihiiC  it  had  Iwen  more  inaccurate  than  the  old-lashionod 
boring.  Tic  (Mr.  Itewick)  cotiid  not  but  taj  that,  ns  a  supporter  of  the 
Diiimond  Rook  Borer,  he  felt  gratified  at  the  remarks  made  by  Mr.  Coulson, 
who  candidly  Informed  them  that,  except  for  coal,  no  otiier  RpC«m  was 
equal  to  that  of  thu  Dinm^nd.  With  reference  to  ooal  bo  was  prepared  to 
question  the  point  with  Mr.  ('onlson.  He  (Mr.  Bewick)  thought  it  must  be 
clear  to  any  one  that  the  s}'stcm  of  getting  up  corcs,  or  getting  through  tlie 
•oftcst  coal,  could  not  pomibtj  be  b  Iter dono  tlian  bj  the  Diamond  Borert 
ud  this  view  he  believed  Mr.  Vivian  would  rarroborst«.  In  his  notes  Mr. 
OoulsoB  stated  that  he  bored  only  from  2  to  2^  inches  at  a  time  to  take  a 
eunplo,  and  the  prootas,  atlhoiigh  slow,  was  very  aoairate.  (ienllemen 
aeqnaintcd  with  deep  boring  know  that  to  bore  only  2  or  i^  inches, 
and  then  have  to  draw  the  rods  cacb  time,  must  inde«d  be  slow;  and  ho 
ooald  scarcely  conceive  how  tbey  would  do  witJi  that  systctii  in  borings 
nadiiiig  i.OOn  to  HfloO  or  4,000  feet,  as  had  been  done  hy  t!ie  Diamond 
Bonr.  Mr,  T.  W.  Ilenaon  on  the  last  occasion  favoiiivd  them  with  some  re- 
marks, and  he  believed  that  gentleumn  was  now  prepared  to  show  then 
tbo  coK«  aotually  obtained  tnta  a  hulc  in  tin-  Hi.Txliuin  dittnct.  Witliin 
the  Int  fi!w  daj-she  Imd  met  ngenUenutn  fi-oui  Ifiin<Uiii  who  lutcly  ep«-nl  sotne 
thne  on  the  bunks  of  l,ako  8npvrior,  and  who  told  him  that  the  Dininund 
Borer  VBS  being  very  eitennvely  used  tlierc  in  expk>ratioiM  wbtcb  were  being 
made  for  copper.  Uc  <)(r.  Bovrick)  never  thooght  that  the  Dtainood  or 
any  other  system  of  borer  was  adapted  for  toetallilcrous  mining:  bnt  the 
gentleman  anurcd  him  that  it  was  done.  The  veins  in  the  Lake  Snpcrior 
dktriot  are  not  rerttcal,  bnt  at  an  angle  perhaps  of  from  1&  to  CO  degrees 
from  tlw  horiwn;  and  the  boring  is  dotw  at  an  inclination  approximating 
that  of  a  riglil  angle  to  the  rein. 


Mr.  Jonx  VirtAH  eaii,  he  had  boon  very  ptuwcdtohcnrMr.OoiilaonV 
notefi,  and  it  woulil  havo  pven  him  (greater  pleasure  if  Mr.  Coulaon  luid 
ent«n>d  more  ta\h  into  the  anbjeet.  What  mintnf;  engioeen  vero  dtsiroiis 
orgcllin);  iras  die  best,  quickest,  and  cheapest  Bjat«m  of  bonnKi  I>ti^  vrhilsl 
ikeirin^  to  do  llie  work  vheaplj,  of  oonrae  the  greatest  point  wm  aociiraij. 
Many  p<^>pIo  spoke  of  tlic  Diamond  nori:r  withcat  knowledge  of  it  i  and, 
on  proper  iiiformntion  being  givtiit  thow  who  had  been  opponents  bad 
been  oonrertcd  into  the  Tery  BtroDgcet  mpporlers.  He  iJiil  not  want  by 
such  Temarks  to  prejndioe  them  io  bis  bvour;  he  could  siibatantiatc  what 
he  Rt«t«d  by  letter*  nbioh  he  held  io  his  hands.  Utirorttiiint<'lir  in  the  early 
d*y»  of  Diftinond  boring  tberv  wm  bicH  a  gn-at  pn-wiire  and  drmimd  for 
the  nppliancc  that  it  was  fnxitiently  sent  out  with  nnKkiilcd  and  incx< 
jmienoodrocn.and  no  doubt  nocidcnU  happened  and  dflliniltiesarott:  but 
of  Uw  years — and  he  coold  speak  personally  of  chis~«ll  the  work  they  hod 
done  had  been  sn  satisfoctory  that  he  thought  their  clients  reciimed  to  them 
very  frei^aenily.  He  (wuld  mentii>n  several  cases,  and  he  had  no  doubt  that 
the  Preudent  could  state  his  opinion  of  the  Diamond  bitring  system,  which 
bad  come  under  his  notice.  Mr.  Ctiuliuin  slated  that  tlie  Diamond  boring 
system  was  very  gi'KMl,  and  that  notliin^  ocmld  be  better  for  hard 
rock.  Ue  was  glad  to  hear  this  j^xinisncrhahighauiliority  miMr.  Coulson; 
but  he  rallier  dilTcn-d  from  that  gentleman  when  Ik-  npokv  of  cual  as  boiDg 
beyond  the  capability  of  the  Diamond  Uorcr:  because  nitli  it  coal  had  bMti 
prorcd  at  very  great  depths.  Ho  had  bored  ooid  near  MancJiest«r  to  » 
depth  of  1,050  yards,  and  since  that  the  pit  hiul  Ki'ii  sunk  to  a  depth  of 
9M>  yards,  and  ooal  iras  being  won  tlicre. 

He  had  receivetl  the  follaning  lctt«r  from  the  Kngineer  : — 

Albion  Hu*>  Collier;  Clo„  Audvaihaw,  new  HaTicliiwtrr, 
lit  April.  IHttl. 

UtAB  8ia, — Willi  nif«n*nov  to  jour  ciiqalrj  M  tn  tlii'  mtiimcy  iif  jwir  horiiigi,  w 
ftvred  bjr  actuU  niikinjf,  I  un  l>ai<p}'  to  wj  tlin  dilTciviivfi  in  iiivaiurciuoiil  hiu  been 
rcrjr  «liglit.  Tlw  jirliiciinl  niiin  o(  ttii!  wm  itirvu  by  joiir  men,  thu* : — Co«l,  ff  t,"  j 
lUli',  I'  S'  i  cod,  10*  ;  iihiilc.  I'  &"  I  coal.  T-  Bt  KiiikiiiK  "o  ITOvvd  tlie  tliick  bed 
to  ciiiilaiii  two  ■mall  biuidi  cA  dirt-  quo  }".  mid  llio  otlicr  £"  tliiFk.  hut  H-Uh  tlmt  oi- 
e^tiao.  all  tvoi  eorr«ct.  Bslicvu  me,  ;oiiri  fnlthfutlj, 

JoKK  GnKEXWoon.  Jim. 

From  that  thick  seam  of  coal  there  were  brongbt  np  goUd  cores  5  inches 
diameter,  and  fi  nr  7  inches  long,  and  some  of  them  longer ;  and  some 
(inall  tiimiw  and  dnst  were  also  brought  np.  These  ci^res  wmv  luken  by 
llic  engineer,  piU  inU'  a  tnlx'.  and  kuted  for  coking  purptutes  immodi- 
al<;ly  after  coming  up  from  the  borehole.  As  the  six^cimens  obtained 
from  the  boring  were  mlunblL'  to  the  ])enons  for  whom  the  boring  was 
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•Aotod,  h«  ooold  not  get  many  of  thtm,  but  he  bnd  two  which  ho  vonid  I 
ha^ipj  to  Avir  (he  meetanR;  they  came  from  a  depth  of  Irom  COO  to  9C 
feet,  but  he  would  not  racnlion  the  nani«  or  the  ]ilacc  ihcy  oame  ftoD 
III  boring 3(>tl  meaaaru  thej  fVcquciillf  bond  in  a  hole  where  tivtn  vmi 
Terj-  Eorioua  rnii;  that  is,  a  wtt  bed  of  ^to  with  mt«r  in  il>  nnd 
had  continued  their  boring  traai  150  to  200  ftet  below  Unit  run. 
hole  at  Andennhaw  wha  commenced  with  n  diameter  of  9  inches,  and  wm 
finulied  with  u  diantctt-r  of  1|  inchc«,  1  ,OS0  jntrils  down,  ilc  thought  if 
Mr.  Coiilituii  hwl  sot-n  the  Diamond  boring  sfsUita  he  wuuld  have  beta 
able  lo  understand  that,  nith  it,  tJie;  ooold  bore  in  soAcr  nieaAnres 
belter  than  he  imagined.  Ah  to  conl  kuds,  they  obtnim-d  with 
Diamond  Borer  r>0  to  70  jwr  cent,  of  oorc,  and  in  addition  to  tlint  ti» 
had  got  Kmall  lumpR  and  duaL  He  had  scTcral  Icttera  which  auj  member 
who  desired  vontd  rernl.  He  hnd  reoeirod  the  ftilluwing,  dated  Muy  4lh, 
1881,  'r»m  Plait  Brothers  and  Co.,  Limited,  Hutford  Work*,  Oldham  :— 

W(  dvXj  ivceind  jour  note  of  tbe  SOtli  ultimo,  uid  beg  Ut  coiiftrm  our  ttUfn>n  ol 
lUt  nomlng,  whordti  in  tdvUed  jvn  tlwt  tlie  boiliig  bu  rtrack  llie  Dig  mltio  (mI, 
kixl  ttmt  WD  ar*  wi  ntliflcd  ujirai  llii>  puiiii.  It  U  iiimiiriUMijr  to  contlniui  tlio  hol«  anj 
farltii-r.  The  tnma  tronirhtuiit  liai*  l>iwti  M MtUhotcn^, Md corrwpond »  fbllywith^ 
the  *tn(s  in  onr  pit  *liafl  nii  tlio  ollirr  tuli  <ir  tlin  larup  Tsult,  ttui  for  KrtnB  wNkl  WO 
haTo  knowu  ■•lacll;  Clio  pocilion  of  the  mud*,  and  wen  (Duivwbat  IneUiwd  to  diiota* 
llnuc  thn  pnMpoctinff  noiMr. 

In  his  Dotefl  Mr.  Couleon  spnke  of  the  pocnliar  feel  when  coal  wan  touched. 
Of  ooarae  there  wuh  a  peculiar  feel,  and  this,  to  aome  members  wlio  did  not 
Dnderstand  boring  oj)cnttii>nH,  luight  seem  rather  ridiculous  to  speak  of; 
bat  it  was  to.  If  a  man  lutil  hold  of  the  braee-hcod  lie  &It  the  oool 
immediately,  unloM  tbo  hole  waa  diitj,  and  llicrx:  wns  shale  or  clay  in  the 
hole.  In  the  Diamond  boring  system  the  man  watcliiiig  tlie  msdifnc  oonld 
tell  tmm«diat«ly  itgot  (otlio  top  of  the  oool;  there  wsaa  |)ecutiar  actiun 
of  the  machine  by  whtc-h  a  Iniinwl  nuui  cim1<l  tmth  fcrl  und  hoc  that  it 
had  got  to  oual.  It  required  a  trained  nun,  and  tJiis  wi>nlil  explain  how,  in 
the  early  operations  of  the  DiamoDd  Itorius  Company,  sonie  tittle  acddeiita 
may  have  hfq>pcncd.  Some  pet^e  may  hare  goDc  into  a  diatrict  which 
thoy  thought  wu  aoo^-lldd,  and  because,  on  boriog,  they  did  not  find  coal, 
ihcy  may  liare  lilamcd  tlw  wj^em.  He  did  not  say  tliat  was  the  otae.  If 
the  persons  proved  anemwds,  by  sinking,  that  lliere  was  coal,  then  ha 
mnat  confcas  it  wialfae  fault  of  the  system;  but  stitl,  unless  there  had  bean 
a  auikingi  it  was  open  lo  duubc  Uiat  ooal  existed  there.  Of  ooono  ootl 
was  brokMi  offauRietimw  by  faolta,  or  il  might  thin  out  occasionally.  Mr. 
Bewick  had  spoken  of  explorations  witJi  ii»  Diamond  Borer  iu  (^iiada  by 
boring  at  an  angle.    Tbo  aaiDo  thing  bad  bc«n  adoptod  in  AusLmlia  in  u* 
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ploring  fur  gotd;  tbcj  kon^d  rortically,  «n<l  then  iic  a»  ani^le,  rif;ht  and  left, 
vitb  the  macliino  in  the  nuM  pMltii>n  but  itiiglu>i,  «ik1  b/  that  mciuia  felt 
where  the  rein  vas.     lie  would  be  ]inj)py  U>  iiimwot  hij  qnecttonj*. 

Professor  I.kuocu  mi,  ho  w^mM  like  lo  imIc  Ur.  VirEui  kqueatioa, 
which  would  be  of  looiro  inturuL  to  thi.'  pure  ge^ilogigt  than  to  (hoto  who 
lo'iked  upoD  f^loRf  as  a  means  and  nut  u  an  cud.  In  the  DcighboDr- 
iMK'd  of  London  lately  thcro  had  been  bvringa  by  the  Diamond  BrstciD, 
and  can*  had  been  broaRht  up  from  the  palieoctatc  rocks  beneath  the 
Soooodarjr  and  Tertiary  beds  of  the  Thamea  baain,  and  certain  theories 
btied  Qpon  the  dip  shown  by  audi  <H>res.  lie  wished  lo  ask  Ur.  Vivian 
whether  fa*  thought  tlwt  the  cvirieiioe  of  t)ie  dip  brought  in  a  coro 
fVom  a  gnat  depth  ww  giwd  endcncv.  and  whether  the  com  wcro 
brought  up  with  eo  little  motion  that  the  direction  of  the  dip  oould 
be  told,  and,  if  so,  how.  Mr.  Bewick  mentioned  a  point  which  va»  of 
uonaidcrablc  interest  ^^ologiL-alty,  and  that  was  that  aiukiiiKS  vi^tv  very 
seldom  carried  out  exactly  in  the  Muae  place  as  where  the  borings  were 
ude.  He  had  do  doabt  a  great  immlKrof  Uie  discrepancies  tbcy  read  aboat 
were  due  to  that,  and  to  the  non-consideration  of  one  of  the  cominone«^t 
facts,  that.  <:«))ocially  in  Cual  Measures,  there  was  a  constant  tbiekeaiu^'  uml 
thioDiDg  of  the  iutermcdiate  beds  between  the  coal  seams.  Although  tlie 
eoal  aeuna  were,  on  the  whole,  constant,  some  of  the  bods  between  them 
vcre  Tcry  inoonataiit;  and  it  wiui  eflen  owing  to  this,  he  thought,  tliat 
there  were  such  great  discTcpandes  between  borings  and  sinkings. 

Mr.  ViviAS  said,  there  was  a  difficulty  in  lining  a  dip  of  nny  scam 
paifiil  tlirough  by  the  Diamond  boring  method  except  in  one  way,  which 
was  to  bore  three  holes.  Of  oourse  every  adventurer  when  seeking 
minerals  wished  to  have  it  done  in 
the  cheapest  way.  thus,  generally,  in 
boring  they  wore  not  allowed  to  put 
down  two  or  three  holes.  Ue  had.  how- 
ever, a  method  of  his  own,  wbidi  was 
shown  in  the  annexed  woodcut.  This 
was  simply  to  Ixire  a  small  hole  {_b)  in 
the  centre  of  the  holu,  mid  llien  lu  adjust 
a  compos  (a)  in  n  wntxlcn  plug,  and 
lower  it  down  till  it  was  lixcd  Hrmly  in 

ft  i  a  groove  (r)  wns  then  bored  rouud  it  and  the  core  brought  out  with 
the  compass  attached. 
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A  ^lonMlon  then  aro«c  >u  to  tlic  <)itnciilt7  »f  fixing  til*  needle  when 
the  comptH  wu  nttucbcd  to  the  itmttt  in  tili,  which  it  le  anneoes* 
WKTj  to  rooord,  ns«  desoHptJonofntnodeof  plAoingthcoompaM  In  a  bore 
rod  with  dock-work  atCAchod  lo  lu  to  foslcji  tlic  needle  nfU-r  unj  giron 
]a/pao  or  time  will  1)«  fouod  id  Vol.  XXIX..  page  64,  or  the  IVaiuactions. 
The  coinpaM  with  tlie  dock-work  could,  therefore,  he  lowered  down  nnd 
atttched  to  die  hole  b^  meauo  of  a  pluf;,  as  Sir.  Vivian  had  (iropused,  and 
at  the  end  of  twenty  minutee  or  so,  when  the  n«odle  hod  got  quite  Htcady, 
the  olodc-vork  would  fix  it,  and  the  core  conld  be  bnught  up  with  the 
actual  bokring  it  had  bvforc  it  was  wpnratcd  TtcoB  tlic  earth. 

Mr.  T.  W.  liRKtiox  said,  he  did  not  know  that  he  had  anything  lo  add  to  | 
wliat  \k  r.UiU-d  a  few  months  ago.  He  hud  brought  with  him  the  aimplcs 
that  wen  suppliod  by  the  Diamond  Rock  Boring  Company  juat  m  they 
came  ont  of  the  huli\  So  far  as  regarded  boring  through  small  bands  in 
a  coal  aeam,  he  thought  that  Uic  eorcii  he  now  gliovx-d  would  bear  out  what 
the  Diam<ind  Boring  Compiuiy  stated — that  the  Diamond  borer  wwt  bett«r 
than  the  old  system.  The  oorce  of  band  brought  np  were  about  on«  inch 
thick,  and  were  brought  up  to  a  jturrectly  good  condition.  Bince  the  tJme 
the  holv  waa  piii  down,  seven  yeani  ago,  the  sixc  of  bor«boIce  hod  been 
nmoh  iacreaaed.  In  boring  through  a  ooal  seam  a  better  result  wae  ob- 
Uinod  with  a  liole  of  A-inch  diameti.T  than  with  one  of  1 }  inch  diameter. 
ITie  perfect  accuracy  of  the  boring  of  the  hole  had.not  btcn  provwl.by  an 
actual  sinking;  unfortunately,  or  rather  fortunately,  the  nauit  was  not  of 
mob  a  nature  as  to  tempt  the  explorers,  llad  they  got  a  good  renuH  at 
that  time  it  might  bare  induced  Ihcro  to  sjKind  a  iar^ie  aum  of  money, 
which  wookl  have  been  nnjirodootire  in  the  bod  times  which  have  einoe 
existed. 

Mr.  D.  P.  MoRl)W>5  naked  Ur.  Vivian  whctltcr  the  Diamond  boring 
tyitcoi  could  be  applied  to  horizontal  boring  in  drifla  as  well  as  in 
Terlkal  sinking  ? 

Mr.  ViTUK  said  it  had  been  applied  to  drifting,  but  it  was  found 
expensire. 

The  PBSBiDBtT  said,  tite  diKmBHtn  had  been  an  int«r«Ming  one.  They 
were  much  obliged  (o  Mr.  Vivian  for  attending  the  meeting  and  explabing 
the  pibjeci  so  ably  as  lie  had  done.  It  appeared,  afVr  all,  that  Uicra  wag 
a  neoeeaary  training,  both  for  liaod  boring  ami  for  a  peraon  nuoagiug  the 
Diamond  Borer:  one  depended  npon  the  touch  or  fcvt  witJi  the  hand  on  the 
brace-head,  and  the  other  on  tlie  eye  which  lookod  at  the  different  motions 
of  the  Riadiine.  It  was  a  question  whether  a  man  waa  more  likely  to  ftirget 
what  be  liad  to  louk  at  witli  tlie  eye,  or  wliat  he  tonclwd  witJi  liis  hand. 


DIUCTTMIOX— IBOX  o»tm  Of  ASfftSr 

He  liRd  had  experi«Dc«  of  Dininond  and  hund  boHng.  A  very  cxpe- 
rienocd  Wcr,  bj  ilit-  b>iioh  of  tbo  hand,  wliicli  «'))i.-ii  once  acquired  wai 
Bomethinf;  cxti'cdiiigly  delicate,  could  bore  »o  cliat  the  tcbuIis  might  be 
Ihoronglily  depended  upom  and  he  did  not  think  an  experienced  borar 
vould  paaa  a  bait  or  cvon  a  qunrter  of  on  indi  of  band.  With  rcupect  to 
tbe  dnorepandea  wbidi  had  been  mentioned,  he  almntt  vent  fkinhor  than 
Profettor  Lebonr,  l)ecatue  li«  hitd  fnund  ihnt  many  of  the  smaller  scams 
verc  n4>t  oonitaiit,  and  he  (the  Preaidciit)  did  not  think  anj  one  could 
fairl/  »j  that  the  utrntn  {HHNcd  th»>itgh  hy  n  borehole  bad  not  been 
oom-ctljr  slated  unlew  a  sinking  had  been  made  on  the  identical  spot 
where  the  boring  had  l>cen  made. 


Tbo  discnnion  npon  Mr.  J.  D.  Kenilair§  paper  on  "  The  Iron  Orea  of 
Antrim"  was  adjourned,  n«  Mr.  Kendall  was  not  present. 

Mr.  Bewick  said,  that  at  the  Fcbniarjr  mectiofr,  when  Mr.  Kendall's 
paperwas  read,  he  (Mr.  Bewick^  was  in  thecliair,and  neglected  to  submit 
■  vote  of  tlianks  to  Mr.  Kendnll.  He  now  wished  to  rootify  llic  omission, 
and  propose*]  that  ?tlr.  Kendall  lie  thanked  for  his  paper. 

PrtifcMor  Lkboub  seconded  llie  vote  of  tliunkA,wh{ob  was  unammoiisly 
agreed  to, 

Mr.  Dbwick  then  exhibited  a  specimen  of  hematite  iron  ore  whicli 
bad  been  kindly  sent  hy  Mr.  Kendall,  on  which  was  a  well-defined  focsil 
bivalve,  believed  to  be  the  only  one  of  the  kind  jet  met  with  iu  the 
Whitehaven  district. 

ProfcMor  I<Enoi:R  said,  that  the  specimen  was  ospoolallj  interMling, 
as  being  pcrhnps  the  bctit  evidence  in  favonr  of  Mr.  Kendall's  replaoenent 
theory  that  conld  l)o  brought  forward.  It  was  evidently  a  piece  of  lime- 
stone, semi^Kir  more  than  ami — converted  into  hematite.  How  that 
took  place  he  did  not  know;  ho  did  m-t  think  it  had  been  explained  yot. 

The  meeting  then  concluded. 


VHOCKitniinHt. 
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PROCEEDINGS. 


(IKNRKAI.  MKETING.8ATUl{DAr.  DKCF.MItKH  ITrii.  IWl,  IS'  TDK  WOCOt 
MKMOttlAL  HM.U  NKWCASTLR-UPON-TYNK. 


O.  B.  rOKSTER,  E*o..  PuaiDiiTT.  n  rni  Cn*tB. 


The  Sbobbtart  re«d  the  mlnntM  nf  tin-  liul  mwtinK  nnd  T«]X)rted 
the  prooeedingn  or  the  Oonnoil. 

TIte  Skchrtart  stated  that  ih.  May  liiid  proAcntod  to  the  InetitatA 
a  very  old  b"i>lt,  \>y  John  Chit,  «r  HhcfHtld,  called  "  The  Coal  Viewer 
and  Eiij^ne  Builder's  Prnclicftl  Companion." 

On  the  motion  of  Mr.  Simpeoa,  seconded  by  Mr.  Bowinlc,  n  vote  of 
IbankH  vas  passed  to  Mr.  May  for  the  book. 


The  Pkesidknt  mid,  that  n  imcB  of  rcsdutiong  adopted  by  ^o 
Council,  wilh  r«^rd  to  ftiltirc  nx^linfpt  ot  tlic  Institute,  were  read  at  the 
last  meeting,  and  be  then  proniLS<Kl  that  the  rctolutions  would  be  printed 
and  ciroulucd.  lie  believed  a  ccipy  had  been  sent  lo  every  membfT,  and 
be  would  be  glad  to  hear  observations  upon  them.  Memhern  would  see 
from  the  circular  callini;  the  mei-tJng  the  nature  or  the  changes  tho 
Counuil  hud  proposed  to  make  in  tlic  number  of  inevtiiig*  and  other 
matt«re.    They  were  u  fvllows : — 

Thsl  ths  prwwnt  iiDinbeT  at  Qanvnl  Moollniii  oub  rttr  Iw  r«diic«d  fium  Mn  t« 
■u,  bi  he  held  at  iiiUrvd*  of  kboilt  two  molitlit. 

Tlut  incli^rflirtlieTOfluIl  bv  uiiu  uiwlUig  livtd  in  mum  ptico  otbur  tlukn  Koircutle, 
toeb  pl*iM  to  bi'  fixed  bjr  tbo  CoanriL 

Tlut  the  Council  tboll  m«t  evoijr  montb  hi  iiddilbii  to  their  inoeltng;  on  tli*  itjt 
ot  lb(>  (iviwnti  M*rtiii|f>- 

Thiit  tbc  prnrat  dn;  of  Ihc  wetk  uiil  bour  of  iiicvtili^  rmmiD  un&ltcttd. 

That  thpTC  ihall  be  ■  dinner  wry  year,  not  lo  eiceed  it.  Gd.  e*cb,  wltboDt  <»bi*. 

Tlikt  tlMW  altvnttlmu  Ixt  tried  for  twcli'*  montlu  w  »n  experimsnt. 

VOL   UXt^MI. 


00  PROCEKDINOS. 

He  need  not  add  that  these  chan;^  had  been  proposed,  with  a  view 
of  adding  to  the  interest  of  the  meetings  and  forwarding  the  interests 
of  the  Institute,  and  he  invited  the  fullest  possible  discussion  on  the 
subject. 

The  resolutions  were  passed  nemine  conlritdieente,  after  which  the 
following  gentleman  was  elected,  baring  been  previously  nominated : — 

STDMlIt— 

Hr.  Thokai  Socthbrx,  North  Biddick  Colling,  WuhingbmSUtion,  Co.  Darhftm. 


Mr.  Ghari.es  Paekis  read  the  following  paper  on  "  Jet  Mining  :"^ 


fimite. 
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ON   JET   MINING. 


Br  CHARI.KH  PARKIN, 


It  may  appear  at  6rst  that  such  a  pnrely  ornamental  material  H  jet  ii 
hardly  «  suitable  sabject  to  brin^  bcfiTe  th«  uotice  of  the  mtinben  of 
this  Institute,  but  th«  fiict  thitt  it  i»  nought  for  and  nToaght  at  oonrider- 
able  pcraomil  HmIc  to  the  miner,  nnd  that  thu  mining  for  it  is  aubj«cl  to 
the  CoftI  Mines  Regulation  Act,  suggests  the  idea  that  a  few  reninrki  oo 
the  qnestion  may  not  be,  after  all,  inappropriute ;  and  nlthough  this 
mineral  has  been  worked  for  many  years,  yei  «u  little  is  kiiuwn  of  the 
method  of  obtainini;  it — cxce)>l  to  tli'iw  closily  interested  in  the  trade — 
that  the  writer  hopes  n  brief  descripliun  of  its  gcolo(;ical  position  nod 
the  mode  of  working  tt  nill  not  be  out  of  place  in  the  Traumctions  of  the 
Institute. 

OEOLOaiCAL  DESCRIPTION. 

In  T)r.  Page's  Handbook  of  Geological  Terms  it  is  etiLted  that  the  word 
"jot"  is  dcrirod  from  Jayet,  or  Gagites,  terms  in  their  turn  derived  from 
Gaga,  the  name  of  a  rircr  in  Asia  Minor,  and  that  he  cfinsiders  jet  to  be 
more  of  the  nature  of  amiicr  than  of  coal,  ataliug  that  in  Prussia  it  U 
known  as  "  black  ambor." 

Young  and  Bird  in  their  survey  relute  thia  in  front  of  tlie  olifl  north 
of  Hatburn  Wyke,  near  Wiitby,  was  found  the  petrified  Ktiunp  of  a  tree  in 
an  erect  position,  three  fei,!  high,  and  fifl«i;n  inches  kctoni,  hB^i^g  the 
root — consisting  of  cuuly  jet — in  a  bed  of  shale,  whilst  the  trunk  in  the 
sandstone  was  partly  of  ijetrificd  nnd  paitly  of  decayed  sooty  wood. 

Phillips,  in  his  Goologj  of  Yurkaliire,  -itatea  that  "  jet  is  eimply  a  ooni- 
ferouB  wood,  and  iu  thin  soctionsolearlyKhows  thecharacteriBticatnicturc, 
frequently  resinona  masses  of  o\-ul  figure  enveloping  larger  tiaaue  than 
occurs  elsewhere  apiwiir  under  the  microscoiMJ,"  und  alsii  "  that  impressions 
of  ammonites  nud  other  l'i>B«ils  appear  on  surface*  of  jut,  proving  that  it 
has  passed  through  a  condition  of  aottness." 

The  best  jet  is  usually  jgiiinl  in  the  larf:wt  quantities  towniils  tho hoae  of 
the  upper  lias  or  alum  shale  st.ruLiim,  and  this  portion  is  gtucinUy  known  as 
tlio  jet  rock  ;  a  suller  jet  is  ubtniiied  aU"  throughout  the  shalw  above,  in 
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JJBI  MIXUIO. 


Uio  ooliu  serico,  bnt  la  kM  qnontit^.  Tlie  jet  rode  iaabont  18  Teet  i 
lying  B  fciv  fnllionis  ibOTo  the  Clcvdiuid  main  bed  of  irDiiHlone,  butbelof 
(be  lop  team,  whicli  is  worked  in  the  R(>«e<Ulc  Ablwy  and  Groamont 
district  known  &s  tbu  oolite  iroiiKtoiic.  Thu  slinJc  Ik  biliiminuuH,  luid  t 
tlim  piece  wlicn  li^'hted  will  bum  by  itK^f;  on  bt-ing  exposed  to  the  utinoi- 
pbcre  it  Bometimes  ttktx  &i\;  wlicii  it  iiHiirncsa  rcdditih  hue,  due  no  doubt 
to  the  iron  which  it  contaioa :  nater  flowing  throngh  thin  shale  learee  it 
impregnated  with  alnm,  and  destroy  regetatton.  An  iiulance  of  thii 
may  bo  Mcn  at  the  SU[>ewulh  <ilil  Alum  Workit,  lu-iir  GiiiHbro'.  The 
jet  deposit*  \-iirf  in  mxe,  and  iilthon((h  when  foniul  are  termed  ecami 
by  the  minors,  yet  this  tcnn  18  not  a  correct  one,  the  jet  lyiii;t  im^^uhuly 
through  the  wbol«  depth  of  the  tliulc,  ranging  from  a  wafer  to  ^  orb  inohea 
in  thicknesai  and  in  length  up  to  cevcntl  feet,  Ibo  breadth  of  the  deposit 
bang  only  a  few  inches. 

Mr.  Uatthew  Snowdoo,  of  Whitby,  In  a  letter  to  the  nriter,  rcmarics : 
— "We  have  often  got  largo  qiianlilies  of  jet  down  here  in  working 
tfae  ooUte  ironstone  seam,  and  in  one  instance,  at  Port  Mulgrarc,  we  found 
a  dvpodt  for  which  I  had  £700  offered.  We  came  across  it  between  Uie 
ooUt*  ironstone  scain  luid  the  froettonc."  Tlie  shape  of  the  deposit  wu  like 
that  shown  in  the  n'oodcut. 


MODE  OF  WORKINO. 

The  ntifflber  of  men  actually  employed  in  jet  mining  would  be  aoilw 
what  diJGcult  to  arrive  at,  for  m>  accurate  rcx:onl  is  kept  (to  the  writer's 
knowledge)  either  of  the  men  employed  or  the  quantity  of  material  worked 
per  anoniD.  Slight  accidents  have  been  of  frequent  occurrence;  and  id 
1873,ajet  miner  was  reported  to  haTcbceu  kille<l  by  a  fidl  of  shale,  owing 
no  doubt  to  the  carclees  way  in  nhidi  the  operations  were  atrried  on. 

The  atwcb  is  always  oommcucod  at  the  outcrop  of  the  aluni  sluJ«,  two 
or  four  m«u  forming  a  company.  ShafU  are  not  sunk,  either  to  win  or  to 
work  iL  A  drift  S  feet  hifi^  by  3  or  4  feet  wide  is  driven  in  fhim  the 
outcrop,  when  these  drilU  are  advanced  a  few  yards;  side  eioavattoui  an 
mode,  and  the  syBtemotic  search  fur  jet  commenced.  The  shale  orer  the 
roof  tA  the  side  drifts  b  hewn  or  wedged  down,  seninc  as  a  platfoim  to 
inrkon,and  the  whole  tbkknesa  of  the  shale  istlien  explored  innrnshioa 
nmewlttt  rctembling  a  oombination  of  loiigwall  in  coul  work,  and  of 
Mopeing  in  load  and  other  metalliferous  mines.  While  th«  preparatory 
<Irina  are  boing  drintn.  tho  shalo  boa  to  be  convoyed  outside,  but  in 
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regnlv  coiirac  of  working  rumI  of  it  it  twMd  bnuk,  ud  u  little  inken  out 
of  tbe  mines  ns  possible,  liorecA  ur  Inde  linrclljr  ever  bdng  roquinil.  Whca 
a  diBx>\CTy  U  nutdc,  tlio  deposit  is  curvlulljr  followed  up  mid  cicarulcd  iti 
as  large  pieces  an  possible  i  somctimea  weeks  will  ehpee  and  no  jot  be 
foiuid,  while  ocxwrionally  exceptional  lack  ia  m«t  with,  and  a  great 
qoontitf  gut  in  a  few  dajs.  On  such  occa&iona  tlie  so-called  seam  is 
Teiy  seldom  loft  gntil  all  is  cxtrauted,  aiid  the  minera  work  iiight  and 
day.  TIh  reason  for  tius  caution  is  obvious,  for  should  ii  Ifcoonw  known 
that  a  good  deposit  has  been  met  with,  if  the  miuc  u-as  k-il,  the  jut  might 
be  stolon  and  carried  away  during  Uw  ni^bt. 

The  workiufics  wldum  extend  beyond  a  hundred  yards  at  tlic  m»ai 
ttwi  the  drift  nioutJi,  the  aliale  beoomiDg  much  more  difficult  to  work  aa 
QpenCioDS  an  extended  from  the  out^irop. 

MKANS  OP  TBN-TIIJITION. 

If  when  a  drill  is  driven  in  for  some  distance  the  pMS]x-et  is  found  to 
be  chderiug,  another  drift  is  commenoc>d  riinniof;  parallel  with,  and  at  a 
distance  of  about  five  yards  from  the  main  oue,  and  tbe  tiro  connected  in 
order  to  aeoure  veutilation,  but  Ihc  plan  m«re  generally  adopted  at  the 
present  time  is  that  of  allowiiig  the  roof  lu  fiill  away  to  the  sm-fuue  nhcn 
explorations  are  being  made  near  the  top  of  the  jet  rock. 

An  ciploeion  of  gas  is  reported  to  have  taken  place  some  years  ago  in 
a  jet  mine,  which  was  probably  due  to  the  oily  Tn|)onrB  exuding  from  the 
shale;  and  in  the  ironstone  mines  of  the  district  explosions  have  occurred 
probably  from  the  same  cause.  The  wriMr  would  here  iieknowledge  his 
indebtedness  to  a  letter  which  appeared  in  the  Mining  Journal  for  this 
Ucl  and  some  oihcr  particulure  contained  in  tliiK  pa|)or. 


TIMBEUINO  AND  BlaSTINQ. 

Very  little  timber  is  rccjuired  in  those  drtfta,  asthe  jet-lfcaring  rock  is 
of  a  very  twugh  character,  and  no  gniipoi\der  or  uiher  explosive  is  neoes- 
sary  in  working  the  shale,  the  nature  of  it  licing  o])posod  to  succcsifti] 
blasting,  which  would  moreover  injure  any  jet  lying  near. 


KOVALTY  CHAftUBS,  YEARLY  mODUCTtOIT,  AND  COMUBKCIAL 

VALUE. 

Owin^to  the  iiuccrtaiu  character  of  the  speculation  it  is  a  vety  difficult 
matter  to  fix  U|xin  an  ci|iiit«ble  and  rcosi^nable  royally  cliarge.  and  in  most 
Itascs  or  agreements  grauted  for  the  working  of  ironstone  and  other 
minerals,  when  jet  is  included,  the  t^ims  for  working  it  arc  embodied  in 
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tlio  nimtAahctory  words  of  "  a  rent  to  be  agreed  npon,  or,  feiling  i 
mcDt,  to  bo  detcrmiiii^d  hy  arbitrntiou."     Hut  it  u  customary  Ui  vimgifl 
the  matter  bjr  n  luyiiicnt  vorj-ing  fram  2e.  ad.  up  to  Ss.  6d.  per  week  for 
each  miner  cmplorod. 

The  quantity  of  English  jet  uacd  per  anuum  at  present  only  amount! 
to  three  or  fi>ur  toos,  its  value  van-in^;  fVxun  £800  to  :£I>UOO  pvr  tun,' 
wliiliit  the  (|uaiittty  inipotted  fVom  Franoc  and  RpaJu  is  oror  100  tona 
per  year,  tlic  foreign  KOpply  being  so  much  cheaper,  that  Item  Pranoe 
ccctinj;  the  innDiifactnrere  only  about  £30  per  tun.  and  the  Spanisli  tnm 
£C0  to  £140  per  ton.  The  English  jet,  however,  is  superior  to  that 
obtained  fi^m  abroad,  irhith  is  ranch  more  liable  to  fall  to  pieces  on 
sadden  exposun:  to  Uie  sun  or  other  sources  of  heat. 

LOCALITY  OP  MTKR8. 

Tlie  YorksKirc  jet  mines  are  situated  in  the  North  Itidiu);,  and  are  to 
be  foand  priiu.'i|wUy  witliin  a  few  miles  of  riUikceley,  ut  Suninby,  BiUditle, 
BoMtvhtle  Abboyt  and  iieiKliboorint;  distriet.  Jul  i«  aim)  wrought  from  tbo 
Bca  c'lilTH,  in  open  <inarrics  in  the  nei^hlxiurhood  of  Whitby,  the  supplies 
from  Kettlcnesi  haviufc  boon  rery  hrge.  The  V^Um  range  of  hills  has 
sIbo  yielded  n  good  deal  of  j«t  in  ycnrs  imst.  OfN-raiions  nro  nt  the  prfr* 
•eot  time  goioR  "^  "^  f^vainby  and  Bilsdslc,  where  Kir.  Hall,  of  Whitby. 
is  workCngi  and  on  the  west  aide  of  Hoecdsle,  on  Oillbank  Farm,  wliere 
tbo  nwilta  are  ttiniing  out  very  enconraging;  and  it  ih  anticipated  that 
other  puts  of  the  dale  will  bo  oxplorod,  the  jet  fh>m  Oillbank  having  prortd 
to  be  of  superior  equality. 

UANHPACTURB. 

That  jet  manufactnro  is  of  ancient  date  is  evident  ttom  the  fact  of  it 
being  on  TOci>rct  that  from  the  Saads^End  olifl^  it  was  procured  and  used 
in  making  ornanient«  by  the  Romans  at  t]>ctr  station  of  "  DInnm  Sinns" 
(DonAley  Bay).  The  writer  has  himself  seen  a  fourteenth  century  jot 
ornament. 

"  Whitby  Jet"  is  s  term  which  seems  now  to  bo  sooeptAcI  as  a  guorsD- 
tce  of  the  good  and  gnonine  tjualtty  of  tlic  arti«k-&  manu&icturod  oat  of 
this  minenti,  and  the  town  is  justly  famed  fur  tbisbrancii  of  indnstty,  for 
considerable  ability  and  inKcrinity  is  shown  in  the  bracelets,  nedclaces, 
ear-rings,  Ixooclm,  watch-chikiiu,  and  other  fancy  articles  made.  Upwards 
of  400  men  aod  boys  are  employed  in  tlie  Wliitby  nianufsetaring  txado, 
who  work  nine  Iwtirs  |>cr  day.  The  men  are  paid  about  SCs.  jier  week, 
and  the  lads  from  Cs.  to  10s.  per  week. 

Hr.  Thomas  Boyan,  nno  of  tiie  |irinn|iul  manufacturers  in  Wliitby,  has 
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be«ii  Icind  enough  to  nllow  »n  ln»[>cction  of  )\h  workit,  whJoh  ™Hit  Mw 
iniUT  to  briefly  describe  the  process  thrungh  nhiclilliis  mineral  baa  to  go. 

The  firet  proceaa  in  the  manufacture  is  etri)>pinK  Ibe  skin  off  the  jet 
(thifl  BkiD  ia  of  a  bine  colour  in  tfaat  obtained  fVom  the  alum  rock  in  tJiie 
clifFs  near  Whilbj*,  and  of  a  I>rowR  colour  in  that  obtained  IVom  the  jet 
rod  projMT  in  tlie  mitiea  further  Inlanil):  tbi«  ojxmtion  Is  done  by  work- 
mta  chipping  off  the  i>ut«iik-  irjtli  a  diort  chrwl :  the  HuhstAnco  is  tbon 
piuwxl  on  to  be  sawn  into  various  tbicVncnk's  and  sizes,  lu  this  proccsa 
^0  greatest  coononij  is  obscircd,  and  the  apparently  naeleas  iVajCinenta  are 
made  np  into  lieada  and  small  ornaments  according  to  tlicir  Bix«  and  shape. 
The  cut  (rieces  are  then  pat  into  the  hands  of  workera,  who  irith  foot- 
treadlo  grindstones  take  off  all  the  nhar])  ed|^  ntid  bring  lh«iu  into  oval, 
circnlar,  or  other  goometrical  sliapeH  aijuired.  In  tho  noit  stag*  it  passu 
into  thu  hands  of  the  carvers  and  turners.  tJic  former  witb  knirc«,  chisels, 
and  gutigus,  bringing  the  pieces  into  beantiful  designs,  wiili  n  degree  of 
accuracy  and  rapidity  that  c^mld  linrdly  bo  credited.  Ftvm  the  carviag 
departroenc  the  work  is  traiisfonvd  to  the  jwlishers,  who  first  treat  the 
rongh  work  on  polisliinR  hoards  having;  a  surface  of  rolt«n  stone  and  oil, 
Hod  after  tills  treutment  cornea  the  fiiiisliing  {Htlisli,  or,  as  it  is  termed) 
"  Tougcing,"  wliidi  is  accomptiBhed  hy  holding  the  article  against  a 
quickly  revolring  vheel  cowrcd  with  walms  hide  for  tho  broad  surfhoeB, 
and  strips  of  list  fixed  on  end  for  the  indented  or  carved  portion?,  or 
Bgwnat  a  ravolving  brush  wheel,  all  of  which  are  covered  witli  rouge. 
This  ronge  consists  of  a  red  oxide  of  iron  powder  and  water.  It  then 
only  remains  to  fix  the  article  into  its  setting  t"  k-cntnc  ready  for  sale. 

Ammoniteii  (moluaca  shulls),  commonly  known  as  snake  atones,  are 
richly  polished  and  inserted  into  many  of  the  ornamental  articles,  and 
these  arc  obtained  in  great  abundance  in  the  olnn)  sliale,  and  on  the  mhi' 
shore  scar  at  Whitby. 

Ther*  arc  rvasons  to  beliere  that  the  trade  will  receive  a  grcHt  impetus 
from  the  introduction  of  jet  into  the  eriamcllitig  art.  I^Ir.  Charles 
Armfield,  Diocesan  Surveyor,  York,  writt^  to  the  Builder  to  call  attention 
to  a  new  means  of  decoration.  It  is  tho  invention  of  Mr.  OodfVey  Hirst, 
of  ITUithy,  and  consists  of  a  combination  (if  enamel  with  jet.  Mr. 
Armileld  states  tliat.  IVom  specimens  of  the  work  ho  has  seen,  he  believes 
it  will  form  a  very  valuable  artistic  addition  to  the  legitimate  means  of 
decorating  ftirniture,  pulpits,  rerodoses,  etc.  It  is  well  known  that  jet  is 
capable  of  a  very  high  and  endurable  polish, and  he  (Mr.  Armfield)  has  seen  a 
thirteenth-century  jet  croiut,  found  burled  on  the  site  of  (Jrnnnont  Priory, , 
near  Whitby,  which  is  still  in  a  perfect  state  of  polish.      It  may  not  be 
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geiierallr  knairn  thnt  It  poncsMfl.  in  n  uoiqne  degree,  the  powtrr 
abaorbiiig  the  mtliationK  of  Kdjnooat  oolonra,  bo  tlutt  nheii  aan)  with  be 
other  colour  than  Tellov,  it  prodaoes  a  wonderfully  soft  eOeot,  and  f^vea 
a  richneM  of  tone  which  no  other  hiack  niaterinl  ih  copalile  of  [irmlucing. 
That  geotleiDAn  furtlier  ttntcs  that  ho  haa  nwd  jut  inHtead  of  crjAUtli)  or_ 
Hham  pcarli  for  jew«lling  embroideivd  altar  frontala,  and  wu  mtonii 
on  hk  first  ctmy  with  the  matcriala  to  find  that  iho  jet  boescs,  worked  on 
•  deep  crimson  groand,  at  ten  yards  distance,  looked  like  carbuncle*.  At 
6nt  be  thnnght  it  vas  the  reaiitt  of  roHcotion  npon  the  rounded  earfaoe 
of  the  boas,  but  a  little  more  th»iij(ht  kidi)  made  it  upparciit  tJiat  this 
»aa  not  the  caao,  ati'I  an  cxjierimoot  witli  a  fliit  dito  of  jet,  on  a  similar 
groundt  gave  a  clue  to  the  rcid  cause.  This  valuable  quality  or  nidiniJOD 
aibsoiptlon  showed  Jtaelf  very  strong  on  the  blue,  but  k»  on  the  red, 
gmundic 

in  eonnection  with  thissobject,  it  aeenia  worthy  of  connderation  that, 
ir  the  slialo  cxcaratod  from  the  minca  could  bo  atilixed — and,  it  moat 
bv  rememboted  that  it  contains  both  alum  and  oil — thJH,  in  conjunotjoD 
with  the  working  of  jelf  might  make  it  a  subject  m<ire  worthy  the  attenlioD 
of  capitalists. 

Phillips  Boyt!  "The  petroleum  generally  sought  for  is  nsuidly  found 
En  mo«t  qnantity  above  the  jet  rock.  It  ia  foimd  in  thi-  joints  of  the 
rodca,  in  the  cells  of  ainmoiiileit,  luul  in  other  situntionE  which  seems  on 
the  whole  saggoatiTc  of  a  process  of  distillation  IVom  carboniferona 
oompoands  in  the  shatea  aboTe  f  and  in  many  of  the  Cleveland  mines  the 
amdl  of  it  is  very  perceptible. 

It  is  BHerted  that  Kir  Thomas  Cbaloner  esublislied  tlie  firet  Alum 
Works  in  England,  at  Uellman  Bank,  near  fluiabro',  in  the  year  ICOO; 
Utese  were  rigoronsly  worke*!  until  the  year  179:!,  and  tn  }H!>i,  tlu-y  were 
re<opcned  after  baring  laid  idle  for  sixty  years.  The  Gui«bn>'  weda 
proving  so  auocessfbl,  other  spvcolators  wcr«  Induced  to  embark  in  Ihcae 
nndertakiiigs,  and  about  the  year  10I&.  works  wore  opened  at  L^ftbouae^ 
IttMilby.  Kotthinew,  Samlsend,  and  Saltwick,  near  Whitby,  all  of  which 
were  aniiplicd  from  tJie  Sca^iff  qnarrioe  of  uhim  rock,  witJiin  ten  miles 
north,  tj)  about  acTCniDilMaMith  of  Wliitby.  TIk  Ix>flhouBO and  llonlby 
Wurka,  were  Ifac  moat  csteiiaive  in  the  kingdom,  and  the  New  Itoulby 
Works  belonging  to  a  Mr.  liakor,  in  the  year  1868,  employed  about  100 
hands.  The  oliiin  triwle,  doubtlcas,  laid  tlie  fonndatioa  of  the  ftitore 
importance  of  Whitby.  The  number  of  inliabiunu  of  the  town  in  ICIO, 
wsa  l&OO,  whilst  in  ICM),  the  number  had  increased  to  2&00,  due  uitinly, 
il  is  sai<l,  to  tiie  introdnctiuu  of  the  alum  (mdo  to  tJ>e  district.    The 
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shipnwnU  fW>m  aU  tlie  worlca  wore  nude  hare,  and  eiportcd  to  Fnnoo, 
Holland,  aiul  oilier  OontiiifrnUl  plncoi,  bnt  after  somo  time  Die  demaDd 
bom  abmod  began  tv  fall  tifl*,  uniil  the  trade  gnduallj'  bccanio  oonlincd 
[  ttw  twme  maricet,  eiipplicd  tlirongh  Itio  porte  of  I^nndon  und  Hnl), 
of  ktc  jfAre  nothing  hiu  been  done  nl  Ibcw  workx,  meet  of  whidi 
have  be«n  pernmiiciitly  doeed  for  sotno  time  past. 

It  ia  very  evident,  liowcror,  that  a  lar)^  bttHinecs  haii  been  rarric<t  oo 
ibr  more  Uuui  two  centuries,  which  points  to  tho  cooclngion  that  the 
^tecnlation  proved  to  be  *  renrancrativo  one,  and  the  writer  ia  led  to 
ooniidcr  It  a  qaeation  worthy  of  iDtts[i;;:atioD,  as  to  bow  fur  it  would  be 
practicable  to  combine  jet  mining,  with  the  working  and  mannfaccnre  of 
alam  or  ilwle  uil.  With  regiinl  to  the  resouroea  of  alum  shale  now 
a\'»Qible,  tbcf  ma;  be  considered  as  practically  incxhaiLstible. 


The  PbRSIMXt  raid,  Sfr.  Parkin  noi^d  not  have  apologized  for  bis 
paper,  which  all  %'oald  consider  a  very  Intcrc'stiiig  one,  whetlior  looked  at 
in  Rgard  to  jet  ilaelf,  or  in  repard  to  alum  works.  Ue  wm  afraid  ainm 
works  were  among  the  dead  industries  of  the  country,  tie  had  been 
connected  with  tlifm,  hnt  the  market  for  ainin  wna  gone,  and  tlwt 
nibstanco  was  eupencdod  by  other  chemical  eiiltstanoM. 

ProEwBor  Lbboi.'R  cjchibited  a  few  Bpccimcne,  wliich  he  thonght  might 

illQStrale  some  of  Mr.  Tarkin's  remarkfl.     There  weip,  lie  said,  speci- 

inena  of  Whitby  jet,  and  among  the  others  were  the  cliief  varietiea  of 

a«phalt  and  mineral  bilnmen  fouud  elsewhere  t  and  they  would  nee  that 

there  was  wme  connciion  between  all  of  the  specimenR.    As  to  llio  word 

■'  jet,"  Mr,  Parkin  quoted  a  derivation  from  the  river  Jnyet.    The  loinc 

derivation  was  given  for  agate.    Thoee  sobKlances  were  not  the  aiune 

Uiiog«,  and  yet  the  same  derivation  was  given  for  each.    One  must  be 

wrong.    Jet  wa»  found  in  the  npper  and  middle  lina  of  England,  also  in 

the  Kimmeridgian  bods  on  lK)th  aidea  of  iJie  PyreneCd,  bnt  chiefly  on  the 

eouth  or  Spanish  vide.     It  wa«  of  the  fuimc  cliaractcr  as  the  English 

jet,  but  was  not  of  such  good  value  for  commercial  pnrpoBcs.     llie 

optical  character  of  jet  mentioned  by  Mr.  Parkin  was  qnite  new  to  him  j 

that,  he  thought,  was  tJie  moat  important  part  of  the  paper ;  and,  in 

addition  to  being  a  subject  of  interest  to  capitalists,  it  was  aUo  a  subject 

of  inuwst  to  phyaieists.     Mr,  Parkin  had  qnoted  Professor  Phillips' 

dGicri]>t{on  (>f  jet  tiR  showing  in  microficopical  seclionii  distinct  signs  of 

tissue,  so  that  be  looked  upon  jel.  H9  simj)]y  altered  wnod.     He  (Professor 

Lebonr)  had  no  doubt  that  ProlcAsor  Phillips  woh  right  as  to  the  sections 

which  be  happened  to  observe,  bnt  Professor  Phillips*  day  was  not  the 
veil.  sxu.-4an. 
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di^  of  miODMOOpM  MOlicau.    He  ( Proressor  Loboiir)  had  do  hesitation  in 
MylBg  Quit  In  BOtDjr  lecitionB  of  jet  no  tiesuea  or  that  kind  would  be 

otatmd. 

Mr.  Parktk  8»id,  he  hud  ticen  oii  the  torihoo  of  jet  the  iaqxMBoa  of 
eomcthiDg  liku  a  tao,  but  hu  hod  ool  the  qndmen  to  ehov  to  tbe 
motnberB. 

PntfoMor  Lebocr — That  wae  extremely  likely.  Anything  lilie  jcl 
or  ftcphiLlt,  when  in  n  boH  (.iindition,  would  be  juHt  the  matter  lo  rttidn 
the  imprcMfon  of  vegctnhli'  mutter  in  pcrfuctiuti. 

Mr.  BoTD  aaid.  it  might  bo  reasonable  Ui  L-oncludt.-  tlmt  tlie  iiniircfttioDH 
of  fouils  on  jet  would  be  the  remains  from  inland  waters,  end  not  from 
MadqxNiiu. 

ProfcMor  Lkbour— Yen,  «iilc«  they  arc  drifted. 

The  PnEsiRKXT  nvtvod  a  vote  vf  tliitiikH  to  Sir.  Parkin,  which  was 
Boconded  by  Prorcwor  Lebuur,  and  unanimoasly  carried,  and  the  dicciuuion 
was  adjonmed. 


Professor  Lsooun,  M.A.,  F.O.Sl,  read  the  following  paper  on  "  The 
Fnsent  Hum  of  our  Knowledge  of  Undcrgronnd  Tem|wrut4irc,  with 
■pedal  reference  to  the  Nature  of  the  Experinienta  still  required  in  order 
to  improve  that  Knowledge :" — 


ON  THE  PKESRNT  STATE  OP  OUll  KNOWLEDGE  OP  UNDER. 
GROUND  TEMfKIIATfRE.  WITH  SPECIAL  REFERENCE 
TO  THE  NATURE  OF  THE  EXPERIMENTfl  STILL  RE- 
QUIRED IN  ORDER  TO  IMPROVE  THAT  KNOWLEDGE. 


Br  0.  A.  LEllOUtt,  Jia..  F.O.SL. 

I  or  Ototoar  I*  tat  UmrtrMiTr  or  Dikiuh  (^illbsi  or  Puoinii.  KiiiBCik 


TuK  princijul  object  of  iho  wrilcr  in  prcscntisg  this  pRjxM*  lo  th«  Inxtituu! 
IB  to  enliflt  the  co-operation  of  miuiaf;  «tigiacerB  in  cauTjiug  out  some  of 
the  experimental  ivaearchea  wliicli  appear  to  be  etUl  wanted  in  order  to 
pbice  on  a  firmer  baaiH  otir  Icnowled^  of  the  rate  at  whidi  tJie  temperature 
of  the  ftarUi  iiicTunw.-)!  in  going  downward*.  Without  siich  co-oiK-rivUoa 
the  pretcnl  «tAt«  of  kiiowk'dgc  on  tlic  ftuhjcct  could  never  Imvo  been 
Bttatncd,  ocmrcsMMiljr  irnporrcct  though  it  be,  and  without  more  aid  of  the 
Eamc  kind  it  is  not  likeljr  to  be  mui-h  increased. 

The  writer  will  first  giro  a  brief  and  condensed  account  of  the  eiperi- 
menttil  reenltA  alreadv  arrived  at ;  he  will  then  enumerate  the  chief 
sontcea  of  error  nhich  must  he  taken  into  account  in  <«limaiiiig  the 
rdatirc  value  of  Kuch  r<«iillii ;  and  lie  ^^'itl  conclude  by  Buggt'sLiiig  a  few 
lioee  of  ibqaii;  and  obtcn'ation,  in  whirh  the  tielp  <>f  practical  engiocen 
would  be  of  the  utmost  ntluc. 

Id  the  fglluwing  tabular  ntntcintfut  will  be  found  n  liiit  of  srjnie  eiitj 
of  obsorrationa  of  underground  tcni|icratiire  arranged  according  to 

I  average  rate  of  increase  of  temporaturo  in  depth : — 


i 


^^M                    00                                  PbKHBXT    STATK   OP  OLTU   KXOWL&IK^E 

^1 

TABLE 

. 

^^ 

l>gMb  Iron  BuhM 
OMamllaa. 

|pqnM<  ot  1*  F. 

g 

1.  Aniiti.  hi  tha  nortli  of  Ftanocv  Shsft  S  ... 

473 

t8-l 

S.    Do,               do.            doL     Shaft  4    .. 

413 

£8-4 

^^H 

«.  WcanUlo,  SUu  HU]  19i«ft           

6tlU 

33-5 

^^H 

i.  Cunil«h  MiiiM,  nwu)         ..j        *, 

U» 

S4-S 

^^H 

&.  Aiiiiii,  Sliitft  1        

807 

87-7 

^H 

6.  AllinilkMdi.    HigU    (jtid«rn<xiiiA   BboIiw 

^H 

Sliift         

607 

-10 

^^H 

7.  OwiiwtU  and  Dovon.  mmn  of  416  obm^ 

^^M 

*atloiM      - 

873 

W« 

^^1 

^^^^M 

S.  SouUi  Bdm; .  «M  of  OlMgaw 

9.  St.  PfUnbDTs           

la  OoUtli  OttI  Mtnm  of  TlrgliiU,  VA.      ... 

610 
666 

11 

44'1 

H 

mo 

U 

^^1 

It.  Aiufai,  Slikft  1        

OSG 

I7'3 

^^1 

12.  Dnldon  Ciilliery.  DutIiuh 

1.514 

49 

^^1 

13.  [U}lhii«oud.  iwar  Uluraw,  Dom  t 
1*.  youiUdor^n  Mine  (HuHW-vt-Lolr*) 

1*7 

60 

^^1 

E.ti;i! 

61 

^^1 

IJt.  iiiwrvubepc,  Dfar  Bvrlin     

3.11K) 

Sl-6 

^^1 

1&  Kkli't  Bmrciyitliiiwick,  near  London   ,. 

3B0 

62  (P) 

^^1 

17.  YakuUk.  Silwria 

S40 

62 

^H 

18.  KcniUh  Town.  London 

1.100 

63-4 

^^1 

19.            Do.               do.         

1.100 

GS« 

^^1 

SO.  Blytbanood,  Bon.  a            

SU 

63-6 

^^1 

11.  KcntUli  Town.  Umilnn     

1.100 

64 

^^1 

X2.  RawbrHlffc  rotl»>r7,  nMr  VlfUi 

E.ua 

643 

^^1 

13.  OoUlIc  ('.*t  Midcii  "f  Virylnlii,  VA 

780 

^-6 

^^1 

114.  NffM  »Ui<r«rk.  Wntphalu 

l.!8l 

S4«8 

^^1 

16.  li«r  Oedevk            

^■' 

6& 

^^1 

16.  ToKT'  Hina  (S«Anc-«t' Loire)       

],JKil 

66-2 

^^1 

17.  MiUtMy  SohooL  Pari*       

a.  St.  Aadrt'*  W<U,  BO  mlira  *nt  ot  PttU 

668 

fiS4S 

^^1 

680 

6&4 

^^1 

9».  OMnoUo.  Phrii        

1.794-0 

&»« 

^^1 

SO.  Hcndorff,  Luiomburit       .  .         

S.30t 

67 

^^1 

41.  Scmth  Halkni  CuUirrj.  DurUni 

1.836 

6r* 

^^H 

U.  HonkwoHnonUi  <'i>IU<'ry.  Dmliata 

l.WO 

(» 

^^1 

9S.  C^MIMI  bhiid*  (H«tk  nm)  llcnii) 

1-22 

« 

^^1 

M.  Bwlndwbf .  wMt  of  Linculu         

as.  Ponbr'i  ColEen,  l^intTnriiU,  8.  W>ln 
se.  AllMtbm4<.  Oia  urn  Sfaaft          

I.S0O 

63« 

^^1 

MS 

a»7 

^^H 

Ma 

aM 

^^1 

97.  Kii^vwoddColUcrj.MwBrutol ... 

1,700 

OS 

^^1 

SS.  Muunon,  loifii 

SO.  SiMn*  Lonb,  North  AtHrfc*         

310 

ts 

^^H 

l;8S7 

«»s 

^^1 

W.  SaiadorW,  WMt  of  Uneoln         

41.  Lft  OMfiAlo.  St.  Dmk  Mw  Pw(« 

MOO 

w 

^^1 

SjQG6 

7SS 

^^1 

4S.  Cnnrlnt*.  KlrklnlUladi,  a«u- OIms«w    . 

SM 

75 

^^1 

43  (o  47.  Schcmniti,  In  Hunsarr,  6  pUoM    ., 

IMS 

766 

^^1 

40.  AilU;  Pit.  Oahiiiflvld        

ZjOH 

80 

^^1 

49.  tri.li  UiM*  <Wichlo*,  WatMfoM.  Cork. 

^^1 

uwl  Korry^lMan            

»U 

M-S 

^^1 

SIX  Sininir.  HMT  Ufsn  Bclgiiup       

61.  Host  Ccni*  TonMl            ...          

IMI 

DO 

^^1 

SJM 

93 

-i^^^^l 

61.  L>  CI»pcU<.  St.  I>m1*,  iM*r  Pkrii 

i.ues 

M-3 

^^^H 

68.  PmbtaM  MinM,  BoliiiDiU 

uoo 

107 

^^^^1 

St.  OMiMeillo  Hinw,  Cbd^  Mtan   ... 

990 

1»« 

^^H 

SS.  Doalfa  WUwworki^  Llrcqiool     

S80 

Ul 

^^^H 

U.  PnibnBi  UlrKa,  HiAtnla            

1332 

US 

^^^^1 

US 

■u/n 

^H 

1 

The  avera;^  rat<!  dnliidble  flioiD  all  tlie  refiults  r^iren  in  the  above  table 
is  1  (kg.  Fahr.p«r  eviS  ft.'Cl  of  descent ;  but  all  llie  obKrvations  recorded 
are  b;  no  lucaiis  of  ei|UAl  I'uliic,  as  will  be  readily  nudcnUxMl  wben  the 
varioiia  DKfdrs  adojttvd  hj  Uie  diflerDtiL  obwrren,  luid  tlw  Riicciallj 
favounble  or  nnfovDunblo  conditioiu  of  time,  pliuv.  or  •nrrotiudiDgB, 
oomo  to  be  coo^erod.  Uonoii-vr,  the  mtos  Hlkiwn  in  tli«  'Aibte  an 
taken  from  the  rewling  nt  (lie  deepest  [xiint  to  which  do  aod<lenCal  error 
Beenat  to  olUtob, Mid  ftom  the  uiiipiod  hichii  iiiiti^)ii1  uinj^orQUire  at  Uw 
rarfuoc  in  each  lucalftjr.  In  almost  every  case-  niuti^-  iuu-nncdialo  road- 
iDgsoouUI  bo  given  nhieh  vroold  iiiutcrinlly  altor  the  avcrago.  Of  iticsa 
tntcniKdinto  rcadinge  Bum«  iirc  very  obanrmal,  and  evidently  due  to 
ocddenls  of  various  kinds,  b^mc  uf  nhieh  van  bo  explained  away  and 
•one  not.  The  full  readings  can,  moBt  of  them,  be  found  in  the  Kcporta 
of  the  Britifih  Aaandation  tVuiinittee  on  Underground  TomiwnturGi 
where  they  are  discussed  by  IVifessor  .1.  I).  Everett,  F.Il.8.,  the  able 
Secretary  to  the  Committee.* 

In  estimating  tlie  relative  ralno  to  boattaehed  to  tlic  rates  of  increase 
giren  in  tlie  Tabic,  jierlinpe  the  moitt  iiujiorlAnt  puint  to  l)c  rooHidered  is 
the  method  pursued  in  obtaining  the  thcrmumetric  readings  from  which 
they  are  deduced. 

All  the  ohacrvations  were  taken  either  in  water  or  in  air. 

Tho«e  taken  in  wntcr  muy  Ik;  divided  under  two  hcndFi,  viit,,  where 
the  water  wiw  in  wells  or  ahatU  and  oilier  workings  in  minea,  and  where 
tlie  water  lulled  boreholes. 

Where  the  water  was  in  shafts  and  other  workings  of  mines,  some 
of  the  obecnationa  were  lakt-n  where  the  water  was  stagnant,  others 
where  Ibo  water  was  mnniitg,  i.e.  of  the  nature  of  a  feeder. 


■  Smi  tiritlili  AandsUon  Itvpoilt  trvm  ISCT  to  the  iirpKnt  lime.  When  it  Snt 
«nteri^  upon  il«  Mwiim  tlie  CoiniailLtM  coultlcd  of  tito  (oll'iwing  mcmbcn:— Sir 
Wmi.m  Tlinm»oi..  F.B.S-i  K,  W.  mmtj.  K.K.fi.;  Hrlntiiiid  fothv*.  J-.K-S.!  A. 
OeikiciF.R.S.j  JBtii«01iuiihLT,l'.R.8.|  Rev.  )>r.  (tmhun ;  I*r[>fiw<'>r  f'tii'iniii^  Jonkin. 
F.B.S.!  Sir  Cbnrl™  Ljctl.  B«rt.,  F.ILS.;  Profcuor  J.  CliTk  Mainell.  P.K.S.j  0. 
Ma»j  VntMti.r  J.  V\,Mlj«,  F.R.S.-.  W.  POTigdlj.  K.R.f.;  Profcwrr  Ram.iij.  F.R.S.i 
I^vfcuor  tlalf(iiir!^U<wBrt,  fJt.S.;  41.  J.  SjToiiDt;  Pn>f«H(ir  Jniuci  Thdmiulii  I'mtciBiior 
J.  Yuuni^;  and  PrvrcMor  J.  t).  Kvvrett,  StarUrj.  In  1881  IIih  Cxinmlttiio  omiista 
«(i— Sir  VTilliun  Tltnmion,  F.It  S.;  O.  J.  I^jmoiit.  F.R.S.i  Kir  A.  C.  RnmM.v.  F.B.a; 
Plwftsmr  A.  Ocikic,  K.R.S.;  Jumu  Okinlicr,  F.B.S.j  W.  Pi-ni^-Uy.  F.K.S,;  Prcf«»or 
B,  Hull.  r-R.S.:  PinfiMor  rrmwkli.  F.K.S;  Dr,  C.  Lo  Neve  Fomltr;  VroTtBcr  A. 
ti.  HvikcIk'I;  I'Tvtpittiit  U.  A.  l^'lniiir;  A.  R.  WjniWi  W.  Onlliiwiiv ;  JiMO^  Ulckin- 
•on  i  K.  W«lJi«Tttl ;  and  FrofoHur  J.  1>,  Kv#r*l(,  F.It.S.,  SvcrcUrj. 
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rnSSKKT  KTATK  OF  OUK  KKOWLKUUK 


The  object  of  the  invtatigation  in  all  cases  being  to  find  the  tempers- 
tan!  of  the  rock  at  oertain  depths,  it  bct-omea  important  to  know  how  far 
that  of  wi)t«r  stapiuit  within  waIIs  uI  ruck,  wide  npurt  ns  in  minec,  or 
narrow  as  in  boreholes,  or  issuing  from  the  rock  in  form  of  springs,  can 
be  regarded  n«  corre*ii»ii(ling  nilh  it.  As  to  this  the  moat  direrw 
opinions  have  been  held  bj  high  autliontitv.  Sir  Willitun  Thom»oD 
eajR: — "Alt  sound  naltmliats  agree  that  wo  cannot  dvrirc  accurutti  know* 
kdge  of  nndcrgronnd  temporuture  IVnni  mines ;  Init  ever;  bore  that  ia 
made  for  the  jiarpase  of  testing  ininemlti  gives  an  opportunitj*  of  obae^ 
▼ation."*  Tlie  Into  ProfL'SAor  Phillj|H  said: — "  It  ts  in  the  solid  rock  that 
the  best  obKrrnti<ins,  and  those  most  suited  to  the  piir|KiHc  of  philoso- 
phical rensoning,  are  to  be  obtained. "f  On  the  olhcr  hand.  Fox  and 
Uenwood,  to  whom  is  owed  more  actnal  work  on  the  aubjoct  than  to  any 
other  Mvantt,  ihonght  diSercntly,  the  former  saying,  "  I  am  disposed  to 
attach  most  importance  to  obserrationa  on  springH  of  water  not  coming 
tnm  the  roofc  of  galleriea,  or  eyi<lenily  proooediog  fixim  higher  j»n«  of 
the  mines ;"(  whilst  Mr,  Jotj  Honwo^id,  who  may  be  said  lo  have  tried 
an  mcthodi,  oonclndei:— "  After  most  careAit  considentjon  of  the  snbject, 
and  consitltation  with  others  who  have  also  been  engaged  in  tliia  inquiry, 
it  hu«  been  thonghl  beat  to  conflne  tlie  observations  as  much  as  possible 
to  the  temperature  of  the  strcnms  of  water  tmnediatdy  issuing  from  the 
anbroken  portions  of  tlic  rocks  and  veins. "§  As  Ur.  Uenwood  proceeds 
lo  hIiuw,  tlie  tempcrnttire  of  the  air  of  minca  is  alfected  by  a  nnmbor  of 
fiwton  whidi  tend  to  render  it  very  diObrent  from  tliat  of  the  rode,  and 
that  water  flowing  through  or  standing  in  pools  in  the  levels  is  exposed 
to  the  same  modif^'Uig  causes. 

Tbe  modifying  canju-s  alluded  to — the  presence  of  workmen,  oombua. 
tion  of  candl(»s  or  Iiunpe.  ventilation  cnrrcnts,  ttc—do  not  alTiwl  bore- 
holes nherc  convoetion  of  the  water  tilling  them,  and  the  postible  ingreaa 
of  abnormally  warm  or  w)d  springs,  are  the  chief  vitiating  agents. 
Accordingly,  among  the  observations  taken  in  water,  it  wonld  i4>pear 
that  thoao  in  bon^holes  may  a  ptiori  be  preaumed  to  yield  the  most 
tnstworthy  reaolU. 

But  although  it  is  proluhly  right  to  view  observations  of  t«in]Knitara 
in  tlie  ordinarj' air  of  njien  mines  with  considerable  susjiicion,  the  coao  is 
modi  altered  whc-D  they  arc  token  in  liolrs.  even  of  shallow  duplli,  drirOL 

•  TimMatlau  of  Uio  OMli>ir>nl  !><M-ii4y  «f  UIm«d«.  Vd.  1  It„  Part  1.  nc  ». 
f  Bapoila  at  tka  BrUitk  AmidiUuM.  Vol  V..  ji^p  isn  (183)1), 
t  THbwcIIiwi  rf  the  llnjil  Owtogiori  S»ciel]i  of  Q.ti.fll.  V<J.  111..  p^eSSO. 
%  TranMcUoM  of  ll«  Bojml  liculoKln)  l!t<idr4>  li  (V>ni»«IL  V«l.  V.,  ^mgt  SS7. 
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the  mBs  or  roofii  of  inine«,  and  chreriill}-  plug^ged  off  ftvm  the 
vorlcingB,  Indeed,  such  obecnratioos  ok  ani»Eigst  the  bctl  that  bare 
beoD  recorded. 

It  does  not  oome  nitbiii  the  limited  Bcnpo  of  this  paper  to  detail  all 
the  obterratioiu  nu^ntioncd  in  the  preocdinR  Hal,  but  in  three  cases  this 
will  he  done,  cnch  being  «el<;ct4:d  t»  typioal  nf  a  mctliod  of  pmccdurc, 
and  tot  haring  hccn  carried  on  nt  a  winsidcralilo  depth  witti  cxwpljonsl 
aire  hj  eiodlcnt  obccm-re. 

The  tint  ctwe  is  ijpical  of  tho  wet-boring  procvas  pure  and  umple. 

The  second  ie  tyi>ical  of  the  wet-boring  process  with  Hpccial  appliances 
for  redncing  or  doing  away  with  the  cRbct£  of  convection. 

The  third  ia  the  best  oample  of  observations  in  Azy  short  boriiigi 
ftora  mine  norkiiigs, 

Tlio  dttnils  given  will,  rioniOTcr,  illiiitrale  wiy  clearly  some  of  the 
dilficiilticfl  met  with  in  iuvcstigntious  of  Ihts  kind. 

The  first  case  is  that  numbered  31  in  the  Table.  Tho  ubttcrvationa 
were  made  in  1872,  at  the  writer's  roqncnt.  by  Mr.  J,  B.  Atkinson,  for 
the  Britisb  Aaoctatiun  Coniiniclc^,  in  a  bore  two  and  a  half  inches  in 
diaEaetcr  gnnk  from  the  bottom  of  Bunth  Ilctton  Colliery,  Durham.  A 
protected  Negretti  tlicrraomeMir  was  nsed.  Tiio  following  figures  are 
quoted  from  the  Fifth  Iteport  of  the  Committee,  Britisli  A«sociatioa 
Report  for  187S.  [Migo  133  :— 

TABLR  II. 
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■  Thr  hnki  1w4'»  ilTii  [-olnt  nt  full  of  dndm  tel  Uit  actl  noDnbd  dtpth  «•  rMahid  Iv  lb* 

(•■IMd  hr  IwuiniTliiit  limn  hdni  hmn  tllnacl  1,1  ihi  IhmuuiuoMr.    A  aonntl  imllnt  \MrctiB  T7  wiil 
n<to«ilii)iiMlw«iMituMd.    (iHKItthlUpoR.lfn.pasrSM. 


64 
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Still  qaoUop  ProfeeBor  Ercrett'aKepoiKpaKB  18S):— "The  following 
are  the  rat«s  of  increaso  deduced  fVnni  Mr.  Atkitisnn's  obttervntions, 
omilting  the  temperature  7&  dcg.  nt  the  depth  of  G44  fc«t : — 


l>stiUi  ill  PcM. 

Innwm  In  Dnw. 

P«tp«l)^ 

100  i<>  aw 

«l 

ae 

aoo  u>  uoo 

li 

60 

>Xi  to  'ICO 

t 

BO 

40}  to  500 

B) 

40 

000  to  070 

11 

« 

too  to  070 

1 

n 

100  to0TO 

"1 

fl-S 

"  Tbe  itvcrago  incrcsM  between  the  depths  of  1 00  fcot  and  070  feet  is 
1  dcj;.  io  512  feet.  These  dq)ths  are  reckooed  from  the  top  of  the  bore- 
hole, which  is  t,0<;6  feel  below  rhe  Etiifncc  of  the  groiiod.  Mr.  Lebour 
aasnmcB  tliat  the  teioperatiire  st  the  depth  of  60  feet  from  the  sarfuoc  of 
the  gronnd  i«  48  doff.  Accepting  this  cfitimatc,  wo  hnvc  a  difference  of 
29^  deg.  in  1,676  feel  (1,0C6  +  C'O  —  GO  =  1,676).  which  is  at  the  rate 
of  I  d^.  ID  57-5  feeL" 

The  rocks  were  of  the  ordinnrj*  coa1-mca«ur«  kind ;  repeated  alt«nift« 
ttODH  of  fwndstone,  rIiaIcs,  cooIh,  niid  fire-clars. 

The  eecottd  csampio  choson^  namber  15  in  the  list,  is  one  wlilch  hM 
created  a  large  unonnt  of  interest  on  account  of  the  great  deptli  of  tbo 
bore,  the  UDnanal  pains  which  had  been  tolcea  nith  the  obscrrations,  and 
Uie  apporentl}*  nhnormiil  character  of  the  resoIlB.  Tliia  in  tlie  recent  omo 
of  tlie  ccicbmtt'd  boring  at  Hperenberg,  near  Berlin,  whidi  readied  a 
depth  of  4,172  feet.  The  writer  hud  {)^'I)a^C(f  a  riMtmi  of  tlic  tempera- 
tore  obserralions  at  Spcrtoberg  hosed  upon  the  Uritish  Aaaociation 
Beport  for  1876 ;  but  since  the  reading  of  the  present  paper  a  icork  of 
the  highest  intcnst  hos  hem  published  by  the  Kev.  0.  F'isber,  F.Q.R.,  in 
which  the  figtueR  in  question  are  given  in  what  sppcurt  a  atUl  dearer  j 
Ibrm." 


•  Sm  "  ThfOe*  of  tbe  B«rtb*i  Cnut."  )>;  Uip  Iter.  Onnand  TUber,  U.A..  F.OA, 
9n,  Lonaon.  laSl  {DMmntirr).  page  UL 


or  nrDRiwiiot'xn  TiuiPEiurt*Rii. 


The  vrritcT,  therefore,  has  no  besitattoii  in  Bubilituting  this  Table  for 
his  oirn : — 
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In  tliU  Table  the  feet  mv  Frnaraa  fMt>tt)«(liffoc«iirv  Wtwcvn  tliem  Mill  Eii|[IU)i  Mag 
M  miBll  M  hi  b«  imiiuitcrijil. 

The  fact*  givi-n  in  thin  Tiibk  nrc  tit/  remurknblc,  and  ft  f\ill  discusdoii 
of  chcm  will  bo  foitnti  in  the  BritUli  A»tocialion  Report,  ulrciuly  referred 
to,  whore  ProfcsBDr  Everett,  iiUki-  miiking  every  oorreotion  for  (iressure, 
etc.,  urivee  at  1  deg.  Fahr.  pei-  51-a  English  feet  as  the  mean  rate  of 
increase  to  8.39l>  feel,  lu  his  book  Mr,  FiBherpvea  good  reasons  for 
regarding  the  nctual  rate  of  incresse  an  rather  higher."  For  the  purposes 
of  this  paper,  hnwever,  the  ehief  interest  of  the  Sperenberg  results  lies  in 
tlie  fact  thut  an  a[ipnratiis  waK  in  this  ease  Rueccssrult}-  ii«ed  U>  iiaolate  the 
thermometer  in  the  Iwrc  full  of  water,  and  (to  a  great  extent)  to  stop  or 
Impede  tJie  itelton  of  convec-tion.  An  in*>pection  of  coliimns  3,  3,  and  i 
will  show  bow  great  and  how  varied,  and  conseqiiently  how  diflicult  to 
allow  for,  is  the  influence  of  this  action  in  experimcnls  of  this  kind. 

■  Op.  jam  rit.,  pngD  16. 
*0i.  uxir-m.  J 


e« 


PRMKJfT  STATU  OF  OVIt  KROWI.rDOK 


The  Uiiid  ee]cct«d  eiampk  «ni«isU  of  obecrvfttioDs  taken  br  the 
Committee,  al  Uie  writor'ii  reqiinst,  nt  BuWoii  Colliery,  near  Sanderlaod, 
in  1875.  by  Mr.  MaULcw  Ucckcla,  then  mannf^r  of  the  o^lliory. 

In  litis  cu£C  E|Kicial  vertical  borce  tome  tea  het  in  length  were  mule 
fhim  tbc  roof  of  n  qoiot  part  of  the  norkiiiKH,  antl  tlio  thermometer  voi 
tbnixt  up  these  holes  attodied  to  a  stick,  the  hul^  being  carefiilly 
pltig^  iip,  nnd  the  instmmeuts  left  for  tm'cntl  dnye,  tatd  only  taken 
donn  to  be  roul  frtim  time  to  time. 

The  obsenatiuns  wore  ukoD  at  l.SGK  and  ],AM  feet  l>om  tbcnirbee. 
The  tempemtare  at  Ihe  fornior  depth  waa  TA  d<-£S.  Fnhr.,  nt  the  latter  79 
dcgB.  This  would  ^ve  1  degx.  increitw  for  1 VJ  Twl;  but  rcukoning  from 
snrboe  monii  t«m|)craturc,  which  liorc  may  be  aanimed  as  being  l>*  <lcgs. 
Fahr.,  a  much  more  normal  rate  is  obtained,  vis.,  I  de-g.  Fahr.  in  4D  feot. 

Indeed,  notliiog  is  more  striking  th»n  Uk-  fact  tluit,  in  by  far  the 
f^atcr  nnm1)er  of  good  sets  of  ol«en*ntionti,  tlic  nicaii  raliti  uf  incrcwe 
cliiHlvT  about  the  ntiuibers  I  ileg.  Kalir.  ]icr  50  or  GO  feet. 

Professor  EroTctt  teems  to  gire  ihe  preferoooo  to  I  dcg,  per  56  feet;* 
the  Cm]  ConmiisKion  of  1470,  with  ooiisiderably  hn  (UtA  than  are  now 
■raiiatile,  acocptixl  1  dcg.  per  GO  fcvt;  hiid  llr.  FitOicr  Inkes  1  dvg.  per 
ffO  bo  I'O  feet  a«  Itic  avcmge. 

That  practically  is  Ihe  re«tilt  arrived  at  by  most  of  tbo  obserTalions 
which  do  not  apjiear  to  be  vitiated  by  nnloward  conditions.  The  chief 
oinoDgBt  the  latter  will  be  non*  briefly  coiinicKreit. 

Pint,  u  rrganls  obtcrnUons  in  waier.  In  thafls,  ctagnant  water 
is  liable  to  variationa  of  tcmperattirc  according  to  tlio  seasons  even  at 
a  considcnible  depth,  and  an«r  rainfall  or  dronghL  This  is  well  tbown 
fn  Uio  olwerrotions  t«ikcn  by  Mr.  Dari<l  Burns,  l-'.U.S,,  in  some  of  tbo 
Allcnhcadt  nines  CSon.  S,  D,  30  in  Tabic  I.)  Discrepancies  of  this 
kind  wOTe  also  met  w(Ui  in  tlie  upper  or  "  well"  portion  of  the  Eentiafa 
Towu  hole,  ag  shown  by  Mr.  Syiuons'  rcsulta  (Xo>.  l&,  19,  21  in  the 
■BM  Tabic).  Bat  tlio  chief  objection  i«  the  wlioltmie  oonveotbn  whieli 
it  fnsopanblo  from  mtit  vide  columns  of  water. 

In  bon^ola  of  00Dsi<kTabl«  <Ie|>{h  the  etfecU  of  ehugee  in  nirfiHS 
tflmperstnres  are  practically  nil.  Convection  is  here,  however,  still  a  con- 
itantworoe  of  error.  However  narrow  the  bore,  convection  takes  plaoe, 
tod,  u  a  result,  thciroomeiric  olMeiratioDB  taken  in  them  give,  not  the 
temperatnre  of  tbo  rode  al  certain  depths,  bat  that  of  the  moving  w»t«r 
at  Ihoeo  depths.    Now,  If  the  rock  in  which  Ihe  liole  is  bored  is  of  the  same 

•  Sm  VTt*ftAiM,gt  ei  Um  Halfwt  Kalunil  lli-tarj  uhI  PIA-a]>lik<a  SoriMy  for 
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kind  from  top  (u  builom,  it  mij^hi  be  oflsnowd  that  tJt«  ooDTection  cunvnts 
set  up  bjr  th«  Wat  Mow  arc  nnifonn,  and  aome  CDmction  of  siiRlcieiitly 
gmentl  application  might  be  used  to  convort  tlie  readings  intn  tjue  rock 
temperature*.  But,  ax  a  rale,  a  bore  {uuikx  through  \trj  numerona  bcda 
of  rocJc  of  variouR  kind*.  IWh  kind  Iiim  a  special  rate  of  lioal^^onduotioa 
of  its  own,  and  tlio  (Aanglng  condnvtiritiea  become  diatitrbittg  dements 
as  TCgnrda  the  oonvcdiou  of  the  ««C«r.  Knoiring  tliv  nbsulnt^-  oondno 
livity  f(ir  hi.'itl  ut  th«  ipiirioas  kinds  uf  ruck,  it  might  bo  poGsiljIc  to 
diaoonr  tlie  t-xatt  umoniit  of  vffivt  ]>nKlttcud  nt  mm-Ii  Imrizoii  tiixm  the 
oonvKtiim  carranix,  bnt  the  necessary  calcnlattons  hare  not  jret  been 
made. 

A  mrm  prootica]  wnjr  of  ItMoning  the  errora  dac  to  convection  is  that 
of  plugging  i)i«  hole  both  nhcive  and  bi-low  the  thennoinetor  naed.  In 
the  iipcrcuberg  obtcrrntitiiis  ahm  n-otrded  n  very  oliibonitc  form  of 
plug  wa«  used,  vrltich  piw  viiy  enti«riict<>ry  rceiilU;  but  its  expcnWf 
and  the  umunnt  of  trouble  required  to  work  il,  wonld  prodiide  its  use  in 
must  cases,  more  especially  aa  boTe-n>dR  an  neccnai?  fur  ila  application, 
Beaidee,  the  Bperenberg  bow,  being  for  nonrljr  4,000  W-ot  (.ntiROy  in 
rook  salt — i^.  cDduscd  in  \\u\h  of  hoinogcnconB  condiiclivity  Ibr  hcnt — 
COOKS  under  tlw  hood  of  exceptional  cases.  Sund  bagH  hnvo  been  ueed 
as  pings,  and  so  have  (ndin-rubber  discs  armnged  nbng  the  wire  aup' 
porliug  the  thennom''ttT  iu  a  considerable  miiul«r  ni'  scries.  An 
ninbrella-shapcd  plug,  txillutwing  and  vxpnuding  hy  means  of  a  danble 
wire,  was  devised  hy  the  writer  for  (his  inirjKnu.',  unil  ouothcr,  also  b; 
bin,  necessitating  but  n  siiigh'  wirv,  and  acting  on  the  siine  principle  aa 
a  safotjr-cagc,  vix.,  falling  frw-ly  so  long  as  thu  wire  remains  taut,  ex|>«nd. 
ing  and  gripping  the  sides  as  soon  lis  the  wire  is  let  go.  Tu  all  these 
uppliiuices  there  arc  objections  iu  practice,  and  bo  far,  the  S|iereiibcrg 
obscrrationa  remain  the  only  really  BUccvasfiil  ones  with  |ilngafor«U)ppiug 
or  checking  convection, 

S])ringfl  or  feeders  of  walcr  at  various  hurixons  in  a  liorc  are  n  source 
of  error,  which  must  be  of  very  nsual  occurrence,  atul  which  it  is  almost 
impossible  to  guard  against.  In  some  districts  such  springs  may  have, 
as  Tilr.  IIcDwood  hold,  |<racti«ilty  the  siimc  tcmpemture  as  the  bed  of 
rock  I'rom  which  thfy  issue,  an<l  ihL-  trrur  due  to  tlicm  may  be  corrcs- 
poiidingly  sinall,  but  often  the  feeders  may  bo  of  much  higher  temperatnre, 
and  must  viUalc  all  readinsfs  taken  in  their  vicinity.  In  the  case  of  Mr. 
Benwood's  Ci>niij>li  oiiseryniinns,  all  of  which  were  taken  in  springs 
issuing  at  various  depths  iu  mitii.«,  their  great  number,  and  tlie  eare  and 
judgment  with  which  they  were  selected  luid  cnrried  out,  give  great 
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irc-ight  to  the  mennif  dedticci]  from  them.  Thus  No.  7  in  Table  I.  i«  the 
mean  of  41 A  (ibfcn,-at]oiis  of  this  kind.  They  wcrv  di»tribulcd  aa  follows 
amutig  the  i>riiicipal  mining  districts  of  Cornwall  Mid  Devon  :*— 


TABLE 

IV. 

DfeMtiM 

Kw^ltpHiln 

iwv  Valir.  la 

DWMiL 

Baint  Jiut      

570 

e7«i 

Sdnllvw       

774 

am 

Mkrailan         ...         

«« 

«887 

Uwinear.ftc.  ...          

ftJCl 

(»t 

HtliiUiu           .  .          

W>1 

»1*<}6 

Cuuibnnih  rlr.              

668 

caia 

Ittdruth.  ttc. ... 

J92 

71-87 

Svlnt  Agnoj    ...         .,.         „- 

69i 

esm 

Sallit  AuitcU 

616 

70«S 

TavMlcek,  «t«.          

4M 

WW 

It  is.  of  count,  ri.17  noccnaiy  to  be  Mq  to  know  uactly  ftl  wh»l 
depth  tho  thermometer  {inptojrcd  in  ttikiiig  boncliolo  t«mpiriitiim  it 
standing.  Tbio  would  Bccm  at  Bret  sight  to  bo  a  very  easy  m»tlOT ;  but 
ill  praclicc  much  amiofance  is  caused  by  the  longthesiiig — nueqoal 
IcnglJu^ning  llje  writer  haii  monj  than  once  foiniii  it  to  Ik — of  tho  wire* 
uied  to  Biwpviid  the  inslrumcnt.  A  drum  ooupled  vith  a  mwhanical 
counter  ie  the  most  useful  form  of  apparalns  for  lowering  and  raising 
tbennomoten  in  bores,  the  best  wire  fur  the  purpose  being  piMiofort« 
wire,  which  is  mach  leaa  liable  to  changes  of  length  than  the  copper  wira 
generallf  emploj^.  (A  dmm  of  tltia  kind,  dengned  bj  Mr.  LindMj 
Qtllowaj  for  ilie  use  of  the  liritJitb  AsHocliition  Oommtlt«c,  was  exhibited 
to  tlio  meeting.) 

Formerly,  self-registering  thennomctcrs  were  commonly  used,  bnt  the 
shaking,  whidi  it  is  all  but  impossibte  to  avoid  in  raising  tbom  from  any 
great  depth  in  narrow  bores,  vas  so  apt  to  diB|>l)ice  tite  iiidt-x  that  they  are 
now  given  Dp.  The  in«tramcnt«  now  recommended  are  of  the  type  of 
Ncgratti  and  Znnibra'a  «K»Iled  "  mining  thenui>inelcr,"  where  tJie  bulb 
■■  lUTQUDded  hy  a  Bon^ooDdiKting  aubstance,  ugnally  paraffin.  Very 
dow  action  is  tbua  ensnred.  and,  al\cr  being  left  a  sufficient  time  at  any 
particular  depth  to  mark  the  degree  of  teinperalnre  at  tliat  horiuia,  tfae 
mercnry  will  mnuiu  practically  Rtationitry  during  the  ahoit  time  neoooary 
to  haul  up  tliv  inatTDincnL 

Attention  has  afaeady  beeo  called  to  the  condudirity  for  beat  ol 
various  rocks,  as  affecting  the  oonvection  currents  in  (he  water  BlUng , 
■  Stv  CWuirall  (l«4<i|riMl  Tmitactiuui.  VoL  V.  t««r«  *0S. 
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borelioloi.  The  ncUinl  mU;  of  iiKTvruie  of  Lempemttin;  in  goiair  dowit' 
wards  dcfwnd*  upon  tliJn  hdido  ouiidiictiviiy,  nidi  iii<:r(iuw  Ij^itig  nioro 
rapid  afl  tbe  iodex  of  ounductivitj  is  lowi-r,  doner  m  the  rocks  itre  better 
oo&ductort.  But  it  haa  been  found  that  tbe  index  of  ooodnclivity  of  a 
rock  when  di;  fs  rtrj  difTereut  from  that  exbibited  bj  the  aamo  rock 
when  wet;  tho  latter  oflVritig  far  Xvm  ronatonce  to  the  jwiwige  of  hral 
than  thu  i'urnicr,  Thh  makes  aDotlur  aource  of  «rnjr  [lOtaiDtng  to  ob- 
senatioDS  in  wet  borot  which  should  Dot  be  lo«t  right  of. 

Tho  oonductiritj-  for  hcnt  of  liuile  or  laminated  rocks  ulso  \-ari<s 
aooordin^  to  tho  posiliou  of  thu  taintnii:  with  rvganl  to  that  of  cbe  soorce 
of  heat.  Bocks  of  this  kind,  vfhcn  vcriiciil,  conduct  licnt  more  rapidly 
tluui  when  horizontal,  when  dipping  tiian  wlieu  flat.  Here  ibure  is 
another  lourcc  of  error  dat>  to  condoctivity.  This  one,  tike  Uie  Iiiet,  cau 
probablj  be  fairly  oomcted,  ao  for  a«  shallow  dqxlis  an;  conaTiiod,  now 
that  the  abMlut«  oonduclivtticft  of  so  mimy  Mcks  arc  known,  thanks  to 
the  arduous  lubours  of  I'rof.  A.  S.  llerBchel,'  only  rccmilly  Dinipleled. 
Bnt  at  great  depths  the  rix-'ks  arv  no  longer  at  ordinal^  l<.-ni|<crHCiire,  aiid 
it  is  not  to  be  aesumed  that  at  i  cry  tiigh  t^injieniltirts  the  index  of  con- 
ductivity for  heat  of  any  nilMtanue  will  Ik-  the  Muno  as  at  comparatively 
low  ones.  For  errors  piwibly  due  to  this  cause  there  is  as  yet  no  correc- 
tion, experiinenia  on  this  portion  of  the  subject  being  still  n  dcxidcratuni. 

Connected  with  tbe  general  low  conduilivity  for  heat  of  inoKt  rocks 
is  chc  extraordinary  time  reiiiiircd  before  the  hunt  due  to  boring  operations 
is  lost  in  bores  of  condiik-mblc  depth,  be  tbcy  wet  or  dry.  Mniir  most 
oarcfnlly  conducted  oliscrrations  have  been  rendered  raluclcm  from  being 
made  too  soon  after  the  boring  tools  have  Iweii  lemovetL  There  are  few 
exact  data  on  this  subject  at  present,  but  Sir,  W.  Oulloway  is  now  inves- 
tigating it  for  tlie  British  Association  Oommiliee.  It  is,  however,  proved 
by  maiiy  seta  of  readings  {«.</.  Nos.  31,  41,  53  in  Table  I.)  that,  nnder 
certain  conditions,  moutlis  may  elapse  Iwfore  the  water  or  air  at  th« 
bottom  of  adeep  bore  re^'ains  a  temperature  at  all  representing  that  of  tbe 
sarroniiding  rock.  This  is  a  point  on  which  pci«oiis  practically  aoqiiaintod 
with  boring  might  give  exceedingly  viUiiublu  infonnotinn.  Even  in  tbe 
short  bund>bc>r(«  usi-d  in  dry-niv  iitjiii.Tvatioiis  of  ilic  Roldun  Colliery 
type  a  certain  amount  of  time  must  be  allowed  to  elajisc  before  readings 
are  uken. 

Tlie  form  of  the  surface  should  be  oonndered  in  estimating  tbe  vntiiu 
of  temperature  observations  taken  even  at  grcot  depths  below  it.  A 
point  in  the  grooiid  vuriically  under  a  steep  eri.'St  is  more  exifjijcd  to  the 

■  8ts  Iti'jiOTb  i-f  lliv  llritlali  .V>>r4.-i  illuii  (III  It'wk  C'lindiiclli  Mm.  1871  to  IHHl. 
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OOoUng  infliienoe  of  the  air  thnii  n  t'oint  iit  the  suncdepUi  beDnth  » 
|dain.  Tlio  dccrcMC  or  ICTDporrtinrc'  upwnrda  is  about  three  and  n  half 
time*  more  mpii]  in  tlic  nir  thiin  tu  the  rock,  and  Iho  curves  of  (Iic  iiliuics 
of  equal  l«inpcriiturc  Iwlow  pmnnd  will  therefore  neccjwnrily  be  affected 
by  tite  greater  or  leas  def^e  of  cimvexiiy  in  the  great  Rurfaoe  foaturea  of 
the  ground  abo^-c.  Tlitu  i«  a  jioiiil  which  must  chiefly  bo  kept  in  view 
in  di£cDQin»  oboervationa  taken  in  mountainooa  region*,  euch  u  thuce 
in  ahorl  dry  bores  in  the  Mont  Ocitis,  St.  UoUiard,  and  Hoomc  I'nnnda, 
]n  all  of  vhivh  very  clabomte  scries  of  esperimcnta  on  mbternmean  tem- 
perature have  bi-cu  and  arc  being  made  (No.  61  in  Table  I.) 

Many  years  a|ro  Retch  cullett  attention  tij  a  Miet  held  hy  the  miners 
in  Saiony  that  tin  minca  were  coMer  than  othera.*  In  mines  containing 
Diuch  pyrites  the  reverse  is  the  case.  In  (ho  uiines  on  the  (ircat  Oom- 
Btoclc  lode,  aa  every  one  knows,  temperaturea  ahnormully  high  are  found 
— so  abnormal  indeed  that  they  have  been  omitted  from  tlio  Table  in  the 
present  pajK-r  as  K-ing  tiadiM  f<>r  ci>in])ari«cm8  with  onlinary  readings. 
Tcmpcratun*,  not  so  nRiiMually  great  us  thoeo  of  the  Comatock  lode, 
were  found  in  the  Bchemnitt  mintit,  in  lluiignTy  (43  to  47  in  Table  !.); 
others,  also  very  irregular,  in  siiine  bon-s  in  the  immediate  Qei;;blH)t]rhood 
of  lesd  veins  in  North  Wales,  taken  rccvntly  with  great  care  by  Hr, 
Simhan  iif  H.M.  Geolopcal  Surrey.  Exnmplea  of  this  ton  might  bo 
mcltiplicd,  showing  that  In  connexion  itilh  Dtincriil  veins  a  Durmal  or 
regular  tato  of  iiicniM  of  t«m[iemture  is  not  to  Ije  counted  on.  What 
this  may  be  doe  to  it  is  not  alwikya  co^  to  my>  but  with  the  faots  hefore 
na  it  seems  fair  to  ooncltulc  that  chemical  action  is  at  the  ixtot  of  the 
maUer,  Tlie  deoompoeition  of  tho  metallic  sulphides,  which  form  the 
greater  part  of  the  mineral  contents  of  muet  nuitallireruus  veins,  give  rise 
to  gml  heat.  Some  hot  mineral  sprin;^  are  traceable  to  this  oatiae. 
Other  fibemieal  deooinpcnitions  may  cause  a  lowering  of  tho  tcmpcnture 
at  certain  points  within  tlte  interior  of  tbo  earth's  crust.  To  be  on  the 
safe  si<te,  therefore,  it  is  necessary  to  exclude,  or  at  any  r«t«  receive  only 
with  dlindcnoe,  all  obscrrations  taken  in  the  neighbonrliood  of  mineral 
veins,  when  such  otmGrratirma  arc  abiionnal  in  charwctcr.  When,  as  in 
the  caae  of  Mr.  Ilonwood's  rvmnrkiihk'  »•  r!<-s  or  ex|iertnienls  mentioned 
above,  the  rwnlla  show  no  violent  dillcrt-noc  from  those  in  rvgnlarly- 
bedded  and  nnfaiiltod  districts,  it  may  be  accepted  Iben  as  a  proof  that 
dumieal  dccompodtioD  is  working  there  but  on  a  very  small  scale. 

Again,  tlierc  is  no  reason  to  a«nmc  that  otovemeula  of  the  earth's  cnat 

■  U««bac1i(«ii|t«a  uctnf  ilia  Tinu|imtuT  dn  (Ipatahui  In  vmclilolciien  Tbtsn  ' 
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are  noir  dc«d.  Upheaval,  Binking,  nnd  latem]  squcczini;  of  the  rocks  ar« 
ttill,  DO  doiibl,t]owl5  going  on  noir  as  furiDcrlf ,  :iad  irbcrc  such  mechanical 
action  cxisU  thoro  also  irill  nbnornuil  heat  be  cvolied,  and  there  nil) 
tfacnnometric  obsemtions,  as  in  llic  caan  of  metallireroiis  diiilricta, 
bo  vitiated  by  the  Tncl  tliat  ttio  heat  reKistt-nd  may  n4)t  bu  that  or  the 
gftut  central  hot  kernel  ot  the  glubv  (t^i  the  vxiatenco  of  whicb  vrery 
gcdo^ioal  jiiienomciioii  points),  but  tcmy  hv  moroly  due  Ui  tbc  Tact  that 
nme  of  the  oinny  niiimr  local  fod  of  heat  are  being  approached  which 
chemistry  and  phvsiw  drmoiuitraCo  ninat  be  found  where  certain  dicmical 
and  meebanical  actions  arc  btking  place. 

As  to  what  rvmains  to  be  done  in  ordiT  to  impmTc  the  present  knov^ 
ledf^  of  ihc  rale  of  incrcaso  of  underground  tviDporature,  obecrratjons  fat 
coal  mines  under  the  sea  hare  been  pointed  out  by  Profeaaor  Kverett  aa 
likely  to  yield  important  results,  and  the  assistaDCC  of  members  of  tho 
Imtitole  fa  naked  in  this  direction,  as  well  as  in  any  other  whidi  may  bo 
an^eatci)  to  them  by  their  practicid  knowledge  of  inin(«  and  mochaDicol 
appliances.  The  chiof  dcttidt-rata  have  liven  eiiuniersted  one  by  one  as 
each  chief  souroe  of  error  luiti  oumo  under  notice. 

Id  conclusion,  the  writer  be^s  to  disclaim  any  prctenaioDS  to 
originality  in  tlie  present  paper,  nothing  in  which  18  now  but  its  arrange- 
ment. Mid  perhaps  some  of  the  views  ns  to  the  worthleaancss  of  certain 
obeervations. 


The  PBEaiDEJCT  said,  the  members  would  Join  with  him  in  passing  a 
vote  of  tlinnka  to  Profciwor  I.tbfuir  for  the  jiajK-r  he  had  read.  Tlie  heat 
of  underftroinid  strata  was  a  subject  which  affl-etod  deep  mining  very 
much  indeed,  and,  of  coarse,  as  yeara  went  on,  and  the  upper  beds  of  cool 
were  worked  off,  this  subject  would  affect  thein  mnch  more,  lie  was 
enn;  that  the  mcmlxra  of  the  Institute  would  be  (;lnd  to  co-operate  with 
^Ir.  I.ebonr  in  obtsiuing  eneh  information  iis  lie  desired.  Bo  far  as 
he  waa  concerned,  he  could  promise  the  Professor  a  series  of  obtcrrntioni 
nndcr  Uie  sea. 

Mr.  Bewick  hoped  tlint  Mr.  I.ebour  would,  in  the  tabular  state- 
ments embodied  in  his  paper,  give  the  geological  formation  in  which 
tlie  observations  were  taken.  Allusion  had  been  made  to  the  tcrapcmlure 
in  some  observations  made  at  Allenhcads,  bnt  the  resnlla  would  depend 
upon  the  period  of  the  week  at  which  they  were  taken.  A  largo  number 
of  men  and  some  horacs  were  employed,  and  powder  wua  exploded ;  all  which 
wotitd  lend  to  cnnse  some  variation  according  to  the  time  at  which  the 
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obMmtJou  wn  mmlo.  Then,  ngnin,  the  proxiinity  of  rcina  troald  be 
u  intonating  oMer  to  consider.  There  were  a  great  manj  reini  or 
difibrcDt  characters,  containing  le&d,  nnc,  and  copper  ores,  pjrit«s,  und 
otlwr  matters :  these  and  even  the  direction  of  the  nind  might  itBect 
th«  obaen-aLioni  token  at  Alli-nheada. 

Profcnor  Lkbour  luiid,  ho  would  g^vc  the  gnologiml  rornialioiis  in 
vhlch  the  oIiwrriitiotiH  ucic  tukon  nlK-n  ihc^  were  known  ;  some  of 
thoBC  who  had  Uiki'n  the  otlit-r  oh«crvnlionH  had  been  cai-closs.  Ue 
believed  tho  obiemtlioiik  At  Alleiihiiuls  were  taken  in  shutU  under  water. 
The  ehafls  wero  the  Iligh  Underground  Engine  Shaft  and  the  tiin  UiU 
Shaft ;  and  bo  mentioned  these  obeen'stions  to  show  the  difference  afler 
a  drought  and  aj^r  rain.  The  obeerraCiona  in  the  ahalU  at  Alleuhoada 
were  ukeu  by  Mr.  I>.  Hums,  F.G^.,  in  water  in  1K7I.  Otherwise  lie 
Ihoitght  lhe«e  i>b«rvntions  in  Rhafts  wetc  almost  wortbl(«. 

Mr.  BKwifrK — Roth  tli<-  »liutt«  tnentJoDcd  arc  working  shan*.  and  Iht , 
obaenrations  must  hare  been  ttdien  in  the  siimp-holc. 

Mr.  BoTU  eaid,  one  circuniBtanco  had  strnck  hiin  forcibly,  namclj. 
whether  the  increased  (emperatnre  was  entirely  due  to  tbeBiijicrincumboot 
stralA,  or  whether  the  »ca  level  had  any  influence  upon  it.  For  inttAnce, 
in  piercing  the  Mimt  OcniH  tnnnvl  a  U-miieniture  of  90  degs.  was  observed, 
which  was  considerably  more  tlian  that  obtained  at  depths  very  mnoh 
nearer  lo  tho  centre  of  (he  eivrth. 

Mr.  CooKK  lukcd  Prori.i«ttr  Lt-bonr  whether  the  increased  temperature 
might  Im)  due  to  heat  being  rondorod  Bonsible  which  hod  been  latent  oa 
aooonnt  of  the  oomproasion  in  great  depths,  either  in  water,  or  air,  or  solid 
TOcJc,  (bat  is,  in  fact,  whether  the  presaure  has  anything  to  <lo  with  the 
increasing  heat?  lie  reminded  Uiem  of  the  po]>nlar  lecturer  aMting  ftre 
to  tinder  by  the  sudden  coniprenion  of  air  in  a  cylinder,  and  of  the 
neoeauty  of  cooling  appliance*,  nliero  air-oompreasing  engines  are  nsed. 

Profeosor  LEiiot'B  said,  prefwiirc  by  itself  could  not  develop  beat. 
It  was  only  where  inotioD  was  dntroyed  as  motion  that  it  was  converted 
into  heat,  Tlierfrorc,  titers  was  no  naaoa  for  imaf:ining  that  iucrcaac  of 
tem))enitare  as  deccent  was  made  below  the  earth's  surAue  could  be  do* 
to  tl«»  pressure  of  the  overlying  rocks,  or  "  cover." 

Mr.  BiHU  asked  Professor  I<ebour  if  tlierc  were  sot  instODoee  of 
variation  in  the  aame  borehole.  If  theiv  was  a  boreliole  9,000  feet  doq>, 
was  not  the  rote  of  increase  diffen-nt  at  the  first  thousand,  atul  at  the 
■eoeiid  thoniand,  and  at  the  third  ihonsiuid  ? 

Proftaaor  LKHOt'it  said,  Mr.  Bird  had  touched  upon  a  point  which 
was  the  rei?  pith  of  tlie  whoto  matli-r.    These  dtffercucea  in  ihe  ineveaae 
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of  temperature  were  amon^  the  diffirnhien  "f  (he  obttcmtionii.  Hi'  did 
not  IcDOw  of  niiy  obeervfttiuiiit  whore  tlicj-  did  nut  get  i)iff«retKC«  of  Itiia 
kind.  If  the;  took  two  or  three  ca§eB  where  there  were  obeerratioDi 
ererjr  SO  oi  100  feet,  and  took  the  dilTerenoe  between  the  temperature  at 
100  feet,  and  the  temperature  at  the  lowest  dc{>tU  (unleM  an  nbnonunl 
one),  they  ironld  find  that  the  mean  war  iioraethiog  like  1  in  SG  in  n>oat 
{□■tancco.  Between  Ihoae  two  ihey  found  grent  rnriatloiis  of  nil  ktndt 
in  the  rate:  tliey  sometimca  fonnd  en-n  dccretise,  nnd  not  increaK.  H« 
cast  Aside  nil  minor  umlters  heoniiw  ihej*  iiitcrfcrvd  with  tho  general 
itenJts  which  BCeinod  to  \k  gencmllj'  established.  If  luijonc  would  iitnd; 
the  mmor  mntten,  and  give  the  result  of  his  obscrrationfi,  ho  wotild  do 
great  service  to  scieixy.  It  was  almost  tmpofeible  for  anyone  not 
acquainted  with  localiti«  to  ex|)Iain  carefiilty  the  discrepancies  in  each 
caw.  If  ])«iple  connoi^tifl  with  a  l-ciiHty  ivnuld  aitetid  (o  the  farts  of  tlist 
locality,  iJicy  would  Ho  gn-at  w.'iviix'. 

yir.  Bnin  nndcntood  Afr.  l^'hoiir  to  mean  that  if  t)ic«e  nuilter*  were 
eliminated  the  mtc  of  inowixe  would  he  found  to  l>o  uniform  in  one 
place,  with  n  few  cxceptbnu. 

Professor  Tisnoun  Mid  that  was  ao. 

Mr.  Boyd  proposed,  mid  Mr.  Bird  woonded.  a  vote  of  thank*  W  Mr. 
Iiebour  fnr  hi*  most  intereatin;,'  imjier.  which  was  nnanimotisly  carried, 
and  the  ditciusioii  was  u<ljgunieil. 


PROCEEDINGS. 


OEIfERAL  MEETreo.  SATCBDAT.  FRRRCARY  Urn.  1W2.  IS  THE  WOOD 
MKUUUIAL  HAl,!,,  KKWCAMT1,IC<UH>N-TVNB. 


a.  &  FOBSTKK.  E*^  PauiDHT,  u  turn  CiiAia. 


The  SECsn'AitT  read  the  miniilefl  of  Ihe  lott  mecLing,  and  reported 
tliQ  |>rooeodingn  of  the  Council. 

ABSTRACTS  OP  FOREIGN  PAPERS. 

The  following  report  by  the  Sbcbetakt  was  read: — 

naving  been  asked  t*)  report  generally  as  to  the  mode  by  which 
extracts  from  American  and  other  foreign  puhlicatiooa  cuvn  be  abridged, 
tmniilated,  and  printed  in  the  Tranaactiona of  the  Inatitntv,  T  reepoctfully 
submit  the  following  snggeations  for  yonr  consideration. 

Tliat  ft  «pac«:,  to  lie  determined  by  the  Council,  of  tlic  Tmnaaoticiu, 
printed  in  xinall  type,  be  devoted  to  Rach  eitraotR, 

Thftt  tlie  extracts  ahall  not  be  coDtinaoUR  eitracte  or  tmnBlationa  of 
the  Article*  noticed,  bnt  HJinply  terse  abatrootg  of  tlic  priudpal  points  of 
the  paper. 

That  an^  such  extract  Khali  on  no  Acconnt  exceed  three  pages. 

The  rt-mtinvmtlon  fdf  the  extraoU  not  to  exceed  128.  6d.  per  pttgc; 
fractions  nf  a  page  in  pTO)Kirtiun. 

For  the  present  (lie  extracts  vlmll  be  liniilcd  to  throe  classes,  namely. 
Mining  and  Mining  Applittnws,  Oeolof.'y,  and  Machinery. 

That  the  Bclcction  of  the  works  to  be  abstrocltd  shall  be  left  with 
three  members,  each  convcreant  with  the  subject  allotted  to  him,  to  bo 
elected  from  time  to  time. 

That  these  three  gentlemen  shall  be  aiilhuiiticd  to  employ  each 
■MbtMioe  aa  they  may  think  neoessory. 
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Tliat  the/  BhoU  send  to  tbc  Sucrctui7  from  Itmc  to  tjiae  evojj  7e*r, 
all  mob  abstracU  as  tliey  wish  to  npjwar  m  tbc  Tmnuctioiw,  together 
with  tbc  nnmcA  of  the  actaal  abatractors. 

Those  ntwlnicta  to  be  edited  by  the  Socrttnry,  nnd  pnbliiihcd  ia  the 
Trai]»K-tion8  tvitU  tbe  initials  of  the  Iraofrtator  or  abstractor. 

No  pInk-H  to  be  allowed,  and  no  extracts  to  be  printed  atler  «  lapae  of 
cigbtooa  moDLbs  iroia  the  date  of  tbe  piiblicatioD  of  the  original  artide. 


The  PRE»in)B!rr  fiaid  that,  in  accordance  with  that  report,  which  bad 
been  paiixci)  by  the  C<>ttn<^it,  Profctuor  Merivalci,  Profetwnr  labour,  and 
Mr.NewAll  had  Iveen  kind  enough  to  undertidce  to  select  the  nrtioluB  to  be 
abstraoted,  and  Ap))oint  Niiitalile  nl)«tTiicti:ir»,  and  be  thought  the  ubstrocw 
would  bo  of  great  service  to  llic  meuhen  of  the  Institute. 


The  followinf;  genileman  was  tJien  elected : — 

AlWCIATN — 

Mr.  JoBxrn  Kabbow.  Uroltoa  Mlnc^  fUibDm-bj-tlie.S<«. 

Tbe  following  were  nominated  for  election  at  the  next  meeting: — 

Amociatr— 
Mr.  QiORoii  S.  Vrruton,  Hewr*.  BaoIu,  Cnindwj,  li  tkiM,  OatMliMd. 

MrtJUBMT— 
Mr.  VUXOM  Vf.  Oinx.  Harton  C60ierj  OffloM.  Stmlh  ShUWa. 


Mr.  W.  J.  Bus  lead  the  folloning  pni>er  "On  Uie  QwapMUlira 
BfBoieacj  of  Non-condDotisg  Coi-crin^  for  Suvm-pipesr — 
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THE  COMPARATIVE  EFFICIENCY  OF  NON^ONDUCTINO 
COVERIXGS  TOR  STRAM  PIPES. 


Br  Ub.  W.  J.  BIUD. 


Iv  Sqttembcr,  1879,  tlic  writer  biul  the  hononr  of  reading  before  thin 
InttitaM  k  pnper  on  "  CondcusntioD  in  Stcnm  Pipes,"  abo«-ing  hovr  tliJii 
msodbcted  hy  the  nseoranon-couductingcovcnuf;.  Sinoethnt  period, 
fu^th(^^  exporitncnts  haw  bccu  made  to  iMt  the  efficiency  of  oon-oonduct- 
in;  flQrerini^,  an'l  it  is  to  oompare  the  ranlla  of  thcfie  that  this  paper 
has  been  drawn  up. 

It  will,  perkapii,  he  best  ta  commence  with  a  description  of  tho  Tarions 
nonnwDducUtig;  materials  which  wore  fluhj<«tod  to  eJCpcfiniont.* 

Silionlc  cotton,  or  ting  wool,  ajt  it  i»  gometimeti  UTtned,  is  made  ftota 
Uut  fiirowe  elag  by  forcing  steam  or  air  through  it  when  in  a  molten 
cooditioD.  It  is  froo  from  organic  matter  and  quite  incombustible.  In 
its  normal  condition  one  cubic  foot  weiglis  abont  IS  Ibe.,  and  the  ooot  of 
the  material  as  applied  to  steam  pipes  ia  atat«d  to  be  2d.  per  square  foot 
for  esdi  inch  in  thickness  of  covering. 

1.  It  was  tried  endoaed  within  wood  l^^g  or  oanvaa,  and  also  in 
external  tubes  made  of  Btntwboard  or  sheet  iron. 

2.  AVhcn  made  into  mattreasea  which  are  sewed  clotwly  together  over 
the  surTsce  to  bv  protected.  A  coating  of  tar  or  paint  over  all  is  recom- 
mended. 

8.  Applied  in  tho  form  of  n  cement,  which  is  modo  by  mixing  np  the 
silicate  ootton  with  a  thick  clay  wiutli.  In  this  state,  however,  it  is  not 
such  a  good  non-conductor,  lu  the  experiincnt*,  )ii)icat«  ootton  was 
tcfllcd  without  any  covering,  being  merely  pIiLocd  on  the  pipe  and 
WTiq)ped  round  with  cord. 

4.  Toopes'  patent  covering  is  coropoeed  of  an  inner  circle  of  asbestos, 
backed  with  compressed  paper  and  two  outer  circk»  of  the  same  material. 
Qair  felt  is  intcnqK^nicd  between  these  layers,  and  the  outside  of  all  is 
black- varniahcil.  It  is  made  about  three-quarters  of  an  inch  in  thickness, 
and  siwws  citivmciy  good  results ;  its  coat  is  high,  Ccnpencedialfpoiuij 

*  Satnptta  of  tliou  nuitoriaU  wore  Uid  upon  CU«  Ublu  for  tba  lii*poctii>a  of  mvmbiin. 
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per  sqaare  foot,  but  it  inquires  little  labour  to  ntt^cli  it  to  tho  p'lpt*.  It 
stands  rerj  wi-!!  in  a  dry  situation,  but  soon  Btiflcra  horn  wot.  Ad  outddc 
ooating  of  tar  nould  be  an  advantage  in  tlicae  cases. 

&,  A  ]iateut  coinpcisition  of  a  plaalic  and  fibrom  nature.  It  b  finb 
mlxiid  nitli  valer  and  then  plaatered  on  to  the  steam-pipe  to  the  desired 
thidmcM.  It  HiOQ  di'ies,  and  remains  firmly  attadwd  to  tlie  pipe.  Il 
■boaldbe  cooled  irith  tor  on  Uic  outside,  and  it  isadvanUiiteuus  toeiiciuu 
it  in  iron  mn  netting.  Il«  cost  fs  £2  1  5b.  ])cr  ton,  arid  at  thv  thjcknun 
of  ]^  iooht*  the  cost  per  sqnare  foot  is  about  tlirccpence-AirtlilDg. 

G.  Hair  felt  mu  also  tc«t«d.  A  sbcet  three-quart^ira  of  an  inch  in 
thickness  iras  applied  to  tlie  stMUU  pipe.  The  cost  inajr  be  taken  at  tbioe> 
poncv-hatrpcnny  jKr  square  foot. 

The  Bteain>pt])c«  on  vhidi  tlio  expcrimcnU  werv  made  were  of  two 
■itei — S|  indies  and  l&g  inches  external  diameter  each.  On  the  small 
pipe  silicate  oottoD,  silicultf  cotton  mattress,  and  silicate  cotton  oentent  were 
applied  tltree-qnarters  of  an  inch  thick.  On  the  large  steam-pipe  silicate 
cotton  and  the  patent  com]xifdtion  were  applied  I|  inches  tliick,  white 
Toopcs'  patent  rovering  and  hair  fdt  were  put  on  only  Uiree-qaarten  of 
«B  inch  thick. 

ObservatJODS  were  made  of  the  t«mperatun;  of  tfao  out«idc  of  theao 
coveringa.  On  the  bulb  andas  mnvb  as  ptjadblo  of  the  tube  of  the  ther* 
momcter  a  screen  of  felt  was  placed  to  cut  off  the  cooling  effect  of  the 
wind.  Tlie  lemperntiireof  tbcairwasobserred  byaaeooodtlwrmometer, 
aitd  tho  lemficmlnrv  of  the  uncorered  pipe  was  deduced  from  tlie  Mmbh 
prcMnra  withu  smull  (Mirrectiun  for  ilie  thiukneMofiroointhoptpo.  Tbo 
Otmrntjons  wvrv  as  tbllows : — 
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The  hi»t  l(«t  of  these  ttoain  pipes  t«  Oiic  {xu-Uj  to  radiation,  to  snr* 
roundio);  objects,  and  partly  tu  wntact  witli  colder  air.  The  loa  ii  csli> 
mated  in  uuits  of  beat,  oiio  uiiil  IwiDf;  thu  amotiut  uoccmarj  Co  nisc  one 
poiuid  of  tracer  1  de;;.  Pahr. 

In  Bai>?rlainiD)T  ibe  luca  h;  radiation  it  most  be  obaerved  that  the  ntdi- 
■tii^  power  of  bodits  depends  on  the  nattire  of  their  surboc.  This  power 
hu  been  ascertained  bj  cxpcrimeDt  on  many  aabBtancea.  Suppose  II  to 
be  the  ndiatin;;  [lower  in  uiiit«  of  Itcat  emitted  per  oquare  foot  per  hour 
when  the  ndUting  bodj  haa  an  exccM  of  tempenlare  of  1  dug.  Fahr., 
theiir  for  ordinftry  atmospheric  t«inpeinttuni)%  and  for  amalt  exciwes  of 
tempentun  in  the  rudialing  body,  it  may  be  nMimicd  tliat  tic  heat  kw 
i»  simply  proporliounl  to  Uic  diflurcnce,  but  for  oODsidcrablc  vtetmat  of 
tcinporotuiG  the  h(«t  lom  Is  much  greater;  that  is,  the  heat  low  inoreaacc 
in  a  greater  ratio  than  tbu  l-xcc«s  of  tt-mperaturo  inmasee.  Thti  ratio 
haa  bc«Q  invMtigated  by  Dnlong  and  dctcrnitDed  by  hioi  for  various  t«m- 
peraturea.  Now  l«l  It  be  the  heat  unitH  omitted  per  squaie  foot  per 
hour  for  an  excess  tcnipcraliire  of  1  de;;.  Fahr.;  D  the  exoeae  of  Urm- 
porattira  in  dcg.  Falir.  of  tJie  radiating  body  over  the  absorbent;  and 
rtlic  ratio  in  which  the  heat  loM  iaorciues  with  the  increase  of  D;  tbeii 
R  ■  I)  X  f  is  equal  to  lh«  loss  of  heat  by  radiation  in  heat  unita  per 
square  foot  per  hour. 

The  toBB  of  heat  by  contact  of  air  is  indqx^ndent  of  the  natnie  of  the 
surface,  but  depends  on  its  shape.  It  diOers,  as  the  heated  snrfhoe  is  a 
plane,  a  aphere,  or  a  cylinder.  Suppose  A  to  represent  the  heat  uuits 
lost  per  sciimrc  foot  per  hour  for  an  excess  ti-nttwraLurc  of  one  dcg. 
^br.;  this  quantity  has  bi-cn  cxpcrimenldly  determined  for  cylindrical 
bodies,  such  as  pipes  <uid  it  difTvra  witli  their  diameter,  A  being  lees  in  a 
large  pipe  than  in  a  small  ont.  For  small  excesses  of  temperature  the  heat 
loss  is  simply  proportional  to  tbat  tuxa,  but  with  large  eiceases  of  tem- 
perature Dulon-;  haa  shown  tbat  the  heat  loss  increases  in  a  bibber  ratio ; 
and  be  has  deterroincd  lliia  ratio  for  various  temperatures.  Thus,  lot  A 
be  the  hent  unit«  lost  per  square  foot  {ler  hour  for  an  excess  temperature 
of  one  degree  Fahr,;  D  tbe  excess  of  lemjierattin)  of  the  pipes  over  the 
surrounding  air;  and  r'  the  ratio  of  increase  of  loas;  then  A  »  D  "  r*  is 
the  total  heat  loss  per  square  foot  surface  per  hour  (Wim  contact  of  «r. 

Thus  R  "  D  '  r  is  the  heat  loss  per  square  foot  per  hour  from 
mdiation,  and  A  »  D  "  i^  is  the  heat  loss  per  square  foot  per  hour  by 
air-eontacti  luid  if  these  quanlitica  are  added  together,  the  total  heat 
lose  in  heat  unit*  pi-r  square  foot  suri'tMie  jicr  hour  will  bu  arrived  at. 
As  the  dimensions  of  the  nUiiun  pi|K;a  arc  kuuwu,  it  is  easy  to  calculate 
the  heat  loss  per  foot  Icngtii  of  pipe  jxT  hour.    By  comparing  the  licat 
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IcdH  of  the  covered  pipe  witli  tbfit  of  the  nncovored  pipe,  the  porocnti^ 
of  heat  reUiDcd  bj  the  voToriDg  maj  bo  fouDd,  axti  this  cxprcasce  the 
oompnmtfTC  cfRolcscy  of  tho  non-conducting  coverings  t«st«d. 
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The  perooDtage  of  efficiency  is  coleuliitod  frma  the  heal  low  per  foot 
longUi  of  pipe.  It  would  be  crrancous  to  calcnlato  it  from  the  boftt  Iiim 
per  sqnare  foot,  as  Uie  enirfaoc  is  of  course  larger  on  the  oovtred  than  on 
tho  uncovered  pipe.  Il  will  be  obsorvod  that  Toopea'  patent  covering 
WAS  applied  to  \xilh  pipcJi  in  tho  boric  thickneas,  and  the  perocntAgo  of 
efficiency  is  nearlj  the  Mme,  79-7  and  78-9.  Agnin,  the  silicate  cotton 
is  appli<^]  in  two  UiickoeiMS,  {-iiich  and  l^incli.  The  {-incb  cover 
retaiiiM  51 '1  iHir  oGtit.  of  the  hcAt,  vhilc  the  l^inch  retains  C7'7  percent. 
TliuA  u  double  thickncM,  nt  a  more  than  double  coat,  only  gains  17  per 
cent.  »<>»;  hcnt.  The  silicate  cotton  in  both  cases  appoon  to  Bome  dis- 
■dvantogo,  ns  it  was  not  enclosed  in  wood  l>ggii%.  or  oonvas,  stnwtxuud, 
or  Iron  tabing.  ns  is  rfK»nimendod.  Toopm'  potent  corering  shows  ratlljr 
txtraordinai;  results  for  such  a  small  thickness,  and  it  is  only  its  great 
cost  that  hinders  its  more  extensive  use.  Tho  patent  composition  nnlca 
between  silicalo  cotton  mattress  and  silicate  cotton  for  cffidonoj.  An 
eonmcration  of  the  materiaU  iu  their  order  of  merit  would  stand  thus;— 
(1)  Toopea'  patent  covering,  (2)  Silicate  oottoa  mattras,  (ft)  Qair  (elt, 
(4)  Composition,  ($)  Silicate  cotton,  (6)  Silicate  cotton  onment. 

Having  now  oom]nn>d  (he  oRioiency  of  these  materials  in  heat  reton- 
tio«,  it  will  be  advisable  to  state  tho  absolute  saving  effected  in  eacfa  case, 
and  tlw  cost  at  which  It  fs  obtained.    Let  it  bo  uiiposed  that  on  angina 
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plane  nndergronnd  at  s  distance  of  1,000  Tctt  from  the  hoikn  at  bank 
has  to  be  dealt  vitli.  Tbe  steam  pipes  are  1,000  ft-«t  hi  lengUi  and  lO'C 
incboa  eiU-roal  duun«t«r,  as  in  Table  II.  Under  the  aanio  oondiliona  of 
temperature,  the  heat  loeo  on  the  1,000  feet  woatd  !>«  1,000  UmeB  the 
loes  on  one  foot.  It  is  tnie  that  the  pipes  in  the  ahuft  vrwuld  lose  less 
heat  than  the  Bamo  k-nelh  in  a  Tiorjzont&l  poBition;  but  llint  amy  be 
CMMidered  balanced  bj  thi-  iiicreaac  of  cwling  surface  in  flange  and 
bolU.  Then,  to  obtain  the  low  in  heal  units  per  hour  for  tbu  l.OOO  feet 
range,  it  remains  only  to  miiltipljrthe  Ion  per  foot  length  bj  1,000,  U-t 
It  bo  aasomed  tliat  one  cubic  foot  of  vat«T  in  the  boiler  at  GO  degrees  cra- 
jionted  to  ttetaa  at  any  prcstnre  is  oqual  to  one  nominal  hone-poweri 
tbcu  69,674  li<>at  units  is  equal  to  one  bom-poffcr  (nominal).  Tbo  losB 
of  horse-povrer  in  each  case  will  then  bo  arrived  at. 

AnoUier  column  ibows  the  cost  of  material  cmplo7«d  in  coating  tbc 
1,000  feet  length  of  pipes,  and  then  tbe  cost  per  horse-power  Ba\-ed  is 
stated.  The  taring  in  fuel  is  also  shown.  Here  it  is  seHumed  that  each 
horee-power  will  rc'iuiro  two  cwts.  of  cotl  per  24  Iwure,  wliirfi  is  jwrhaps 
a  rather  better  result  than  is  generally  obtained  in  colliery  boilcn  The 
Taloe  of  the  ftiel  is  taken  at  four  shillingB  per  ton. 

TAbl.K  III. 
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lo  looking  at  Tabic  ITI.  it  will  he  seen  how  very  large  a  saving  is 
offiected  by  the  nie  of  non-oonducting  coverings.  If  a  compnrison  of  tbe 
oOTOrbgnis  niadc.accordingtothecust  at  which  ouo  horse-power  is  saved, 
they  stand  in  tlio  following  order: — (I)  Silicate  cotton,  (S)  Composition, 
(8)  Ilair  felt,  (4)  Toopcs'  putcnt  covering.  The  vrriivT  will  now  briefly 
review  the  pcrformancoB  of  non-conducting  coverings,  us  applied  to  the 
range  of  steam  pipes  1,000  feet  bug  and  loS  inches  in  diameter. 
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Toopee'  patent  oorering  applied  at  n  thickncas  of  tlircc-(]uartvr6  of  ui 
inch  rednom  Uio  beatlon  from  M-S3  lionw-powcrtoS'Sdhonc-poirar — ft 
saving  of  ll'S-l  hone-power.  At  lOji).  |ier  sqmvn  foot  tbo  coKt  of  material 
for  ooTeHiig  tliu  pii<OH  would  be  £1S7  S».  1  Id.,  or  £12  &e.  I'd.  for  each 
Ji<trBi'-pt>wcr Kun-d,  Ita  cflicioncy  is  783  \kt cent.  Tho  fuel  eared  per 
annum  under  oontiniioiii!  working  ofthe  cagiuc  will  amount  to  £81  IDk.  7d., 
wliich  id  an  anuual  return  of  iiSii  percent,  on  tbc  capital  (ooat  of  innteriala) 
expended.  Toojwa'  eoverinp  ranks  firet  in  efflctoDc^,  but  fonrth  ia 
ktaolute  cost,  and  fourth  also  in  ocwt  per  horac-power  saved. 

Hie  oompaBition,  applied  to  the  tliicknuNs  of  l|  indies,  rcdacea 
tbo  best  looa  from  1-1-22  to  4-S8  hontc-powor,  a  saving  of  9-$t.  At 
S|d.  per  square  foot  the  coat  of  mulerial  comes  to  £48  4a.  Sd.,  or 
£4  IBs.  Od.  for  caioh  hor!K<power  saved.  Ita  efficiency  is  Sd-S  per  oeot. 
The  ftwl  saved  per  annnm  amounts  to  £71  1  (Is.  8d.,  equal  to  an  aaDunl 
T«tam  of  H9  per  cent,  on  the  cost  incurred.  The  oompotltJOD  ranki 
■eoMtd  in  i-fTicieDc;-,  third  in  coit  of  material,  and  sccood  in  cost  jwr 
horae-poirer  saved. 

Klicate  cotton,  1^  inches  tliick.  rcdtioes  the  heat  Iosh  frwn  H'22 
to  4*59  horBe-povcr,  a  saving  of  9'fiS.  At  3d.  per  square  foot  the 
cost  of  covering  amoonta  to  £11  IDs.  Od.,  or  £4  12a.  M.  for  each 
horsc-powcr  saved.  Its  efficiency  ia  07'7  per  cent.  (The  efficIcDoy, 
at  a  tbickncta  of  j  of  an  in<:h  tit  ;>!  per  cenu ;  in  the  mattrcn  variety, 
fi^  per  cent.)  and  in  the  cement  \trkly  SS-7  ]>er  cent.  At  1(  incbea 
lUokneSB  th«  eflSciency  of  the  mattrcGs  will  be  88  per  ecot,  and  of  the 
eMDOCt  80  per  oenU)  The  fu«l  saved  per  annum  comes  (o  £70  Ga,  Od., 
M  annua]  return  of  158  per  cent,  on  the  capital  cost  of  covering.  8ilicat« 
ooUon  ranks  third  sa  to  effldency,  first  as  bo  cost  of  material,  and  first  aa 
to  coat  per  liorse-powcr  saved. 

Hair  felt,  fn  a  tliickncM  of  j  of  an  inch,  redoceti  the  heat  loss  from 
]4'2X  to  I>'84  horse-power,  a  saving  of  8'88.  At  S^d.  per  square  foot 
the  oosl  of  covering  is  £45  16s.  8d..  or  £5  3b.  2d.  for  each  honw-puwer 
Mvod.  Tbo  oDIcient^  ia  G2-3  per  cent.  The  fbe!  saved  amouola  to 
£114  19s.  6d.,  an  annual  return  of  141*5  per  cent,  on  llie  capital  ex- 
ponded.  Hair  fi*lt  ranks  foortb  in  effleiency,  second  in  coat  of  ocynffnE^ 
and  third  in  c<:«t  {n  r  Itone^poverMTed. 

llie  writer  tliinkM  li«  hac  now  arrived  at  a  complete  and  impartial 
oompariaofi  of  tbese  non-ooudiKting  coverings.  No  one  of  them  ooa»> 
Mdw  all  doairable  points,  aod  each  of  them  caa  only  be  reoomtMnded  on 
lbs  baliwoA  of  its  advantagt*.  Tbey  all  show  what  may  be  colted  nood 
rosnUa,  and  the  worat  of  them  is  very  miKb  belter  than  none.     It  baa 
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^MUtumt  lliut  ill  a  rnng^  of  Bt«ani  pipw  or  any  conaiiieruble  length 
II TO^  gmt  economy  can  Iw  obtained  at  a  comparativoly  nnall  pxiiense, 
and  an  onouTcred  tteam  pipe  uliould  be  a  very  rare  BiKht. 

In  coRcliuJon  llie  writer  nouli]  nay  that  he  ia  coiihcHouh  of  muny  ut)i«r 
llQlH»Di)acting  iii«t«rialB  left  iinezniniDiKl,  bat  tlicce  K-lcctcd  for  com- 
puiton  are  weU-knovm  Rubetanccs  in  cxU-nsiTV  nta.  He  will  nt  all  limts 
be  rOTf  glnd  to  reooive  acoonntM  of  further  experiments  (W)m  memben 
iiilcrefltcd  in  tho  subject 


The  pBKsjruutT  said  the  subject  rereired  to  by  Mr.  Bird  waa  a  rory 
imporunt  item  in  the  economical  working  of  collieries,  and  dewrvvd 
);r«aC  attention. 

Six.  Bosa  naid  Uie  resnllti  shown  by  Mr.  Bird  as  to  Bilicate  oottoB 
were  aoniewh&t  different  to  the  resalts  obtained  at  the  I'aris  Exhibition, 
given  in  the  Hmjintr  of  March  l:!tli,  IftSO.puge  200.  'Iliere  anasbeetM 
coTCriiig  of  a  thicknrM  of  SI  5  inohea  jjiivu  a  umdonRittion  of  0'81  11*.  of 
water  per  Iiour  i>cr  Hcjuurc  foot,  nhilitt  a  thickness  of  tZH  inches  of 
eilicate  cotton  garc  a  condenuition  of  only  '27  lbs.  He  ihonghl  that  Mr. 
Bird  had  not  cnuducted  his  experiments  nith  mspect  to  silicate  cotton 
tinder  the  conditions  in  which  it  was  used.  Silicate  cotton,  being  it 
material  something  like  cotton  in  app«irance,  reijiiired  to  have  a  pro- 
tecting covering  so  as  to  make  it  effective.  The  great  principle  which 
gave  efficiency  to  the  use  of  silic^ite  cotton,  was  that  it  contained  air — 
and  air  was  one  of  the  best  non-coodiictore  known.  Hr.  Bird,  by 
wrapping  tlic  8ilicftt«  cotton  ronnd  with  twine,  alin<jat  destroyi^d  the 
adTantngo  obtained  by  this  property,  and  he  thought  it  would  be  dcfttruble 
tliat  czperimenl«  ahonid  be  made  with  silicate  cotton  under  the  circum- 
stances in  which  the  material  could  be  used  most  advautageonsly. 
A  Htnall  incraue  in  thickness  wuulcl  make  a  great  difference,  and  the 
discrepancy  between  the  results  now  made  known  and  those  obtnined  at 
Paris  might  ensily  be  refc-jred  to  the  fact  that  Mr.  Bird  experimented 
with  the  Hilicatc  cotton  \\  inches  thick,  whereas  at  ilie  Paris  Exhibition 
tlie  thickncu  used  was  SJ  inches.  Ho  bad  tried  some  exiwriments  by 
plndng  piMH-s  of  wood  agiiin«t  hot  pipes  protected  with  this  non-conducting 
miiteriul,  which  proved  wry  clearly  the  effect  of  a  small  increase  of 
Ihickiicu  of  Biicli  mat(<rial.  In  one  case,  with  &0U  degrees  of  heat,  the 
wood  was  charrvd  with  about  "i  iiichoM  of  material;  hut  when  the  thickness 

was  incmued  another  Inch,  the  pi|<e  (»utd  l>e  heated  to  700  degrees, 
vou  sun.-i(n  ^ 


M 


DIlVrWtnH — THR  COMPAHATIVK    KKnCIRXlT  Or 


without  the  w^id  bi'iiigrhnrrcd.  It  wiw  tnu-'lhal.with  u  mlii]  snliBtMOe, 
it  might  Inirly  be  inlcrrud  tbut  the  Lwiicril  »ri«inK  IVoin  an  incntom  of 
thickticf  A.  would  not  be  do  grcftt  »  in  n  subsluncc  lik(  the  Hiliatt«,  which 
wns  of  a  loose  nature  oonlaiDinf;  miiuh  nir  bctwwn  it*  finely  diviilcd  flbrcs; 
■nd  he  thought  Mr.  llird  might  make  further  ubservationx  with  lulvnDtnge. 
At  nil  erentA  he  hod  made  it  rorj  dear  that  Iheie  wwt  a  verr  gnut  Iom 
incurred  by  not  oorerinR  pipes  and  hoilera. 

llr.  CoTHHAXK  said  Mr.  Dird  stated  that "  It  is  true  that  the  pipe*  in 
the  shaft  u-riuld  Iohv  !•»«  hcnt  than  t  lit!  mttw  length  in  a  horiKont«l  position: 
btil  thin  may  be  oonfidered  iMilnrnxil  by  the  im-rwwc  of  ooolfng:  Kir&iw  In 
fUn;^  and  bolU,"  This  he  f  Mr.  Cuehrane)  tronld  not  undi-mtMnd  iintlor 
any  circumelaDcoB,  but  (Specially  under  the  ordinary  conditions  in  which 
the  Bteam  pipe  was  placed  in  the  np-caflt  shafl,  where  the  BToater  velocity 
nf  the  air  would  cause  a  more  rapid  Iota  of  heat  than  would  take  place  in 
a  horitontal  pipe  in  a  mine. 

Profesaor  Lrbour  said  that  Mr.  Bird  noticed  rhat  silicate  cotton  wm 
"alao  applied  in  the  form  of  a  cement,  which  itt  made  by  mixing  op 
the  RilicaU  cotton  with  a  thick  clay  waith;  in  tliitt  niaie,  hovcver,  it  in  not 
such  a  good  non-conductor."  That  niu  only  wlial  they  lisd  found  to  be 
the  case  vrilh  rocks.  The  cxperimeula  which  Profcmor  OerKhcl  and  bim- 
self  bad  carried  on  as  to  rock  condnctirity,  all  pointed  to  the  oonchtiion, 
that  generally  the  more  porons  the  stone  the  greater  ibe  rcastonce  to 
th«  podsaf^  of  heat:  moreover,  a  substance  when  wet  oondnotcd  heat 
better  tlian  when  dry.  Be  reoommended  Mr.  Itird  to  pre  the  ahw>]ule 
oonductiviliea  reviilting  from  his  cxixirlnicnCs.  It  struck  him  tliat  one 
point  to  be  oonadered  fn  the  commercial  valoe  of  tJicie  dift^rcnt  tab- 
■taooM  VM  the  length  of  time  they  lasted,  and  that  did  not  mum  to  Iwvc 
been  taken  Into  aoooonL  If  the  oorering  bad  to  be  renewed  vci;  oftw. 
that  mnat  be  taken  into  aoooont  in  estimating  its  advantagca. 

Mr.  BiRi>  aaid  Mr.  Itorn  hud  roiatrkcd  tluit  hla  (Mr.  Bird's)  experi- 
ments did  not  sliow  iilcnticul  rosalta  to  thoM  obtained  ut  l)ie  Paris 
Exhibition.  The  thickness  of  the  silicate  cotton  api>ticd  in  the  Kxhlbitioii 
vaa  oonsiderably  gnnler  than  he  need  in  his  cuperiments.  He  altogether 
disputed  the  fact  that  adding  thickncsa  inrreased  the  efHcionoy  of  Bbrom^ 
more  than  of  solid  Bub§tanccs.  Daring  last  week  be  bad  made  esperimcDt 
and  had  tried  all  these  foar  aubatanoes  witli  dooblc  the  former  thicknoa^ 
and  the  avcra^'e  result  was  an  increase  of  efllcHtncy  of  only  I  i  per  ccnL 
ll  he  hod  dune  any  injustice  to  uHoate  cotton  by  not  snrroimding  it  witb 
M  ootslde  oovering,  this  hod  1>oen  nionj  llian  comjieiiMted  fur  by  ibo  |)to> 
portiomUe  lownea  of  coat,  which  liail  of  coimw  In.<«i  very  mnoh  ndnoedj 
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to  ooMoqiKnot.  Kfr.  Cix-hnino  Iwl  drann  ntt«i)tion  to  a  remark  about 
Tcrlicol  and  hortKi>iiUil  ojliiideni.  It  wno  u  fuel  tbM  under  the  tame 
draamBtaDcvfl  of  temppratiire  and  erudition  r.f  Ihe  air,  a  vertical  cylinder 
did  low  less  beat  than  a  horiximlal  cjrlioder,  on  accoitiil  o{  the  heat«<l 
air  from  the  lower  portion  of  tli«  cylinder  aecendiiiK  And  covelopiDR  Uia 
U|)j)er  portion,  iind  iliorcbj  rediivlog  tJic  diflVrciicc  in  leinjientture  Utwecn 
the  pipe  and  tlio  air  iiDniediabtlj  cnutifrnuuft  l»  it.  Mr.  Cochrane  thought 
tb«  gnat  vdociljr  uf  the  air  In  the  np-enst  iibalt  would  cool  the  pipM;  bat 
that  wodd  b«  gontnlly  countorbaUnood  by  the  higher  tempcrstun  of 
the  uir  in  the  np-caet  ehalt,  even  where  inechauiciU  ventilation  iras 
employed,  Ito  would,  however,  oontinuo  hia  inqtiirics  oud  giro  lbs 
ab«»lnte  oonductiritj  of  those  siUntances,  all  of  which  were  of  sttii&o- 
tcrjr  darability. 

Sir.  Boea  said  he  ironld  tikn  to  refer  to  one  discrepancy  in  Mr.  Bird's 
last  remark — tbat  all  tlieac  aulxiUuici^  K«re  of  saiisl'actory  durability.  Id 
the  paper,  Mr.  ItirJ  act  forth  Uial  Tuopen'  material  uaa  very  much  injared 
by  wet — by  mobturc.  That  which  wuulil  not  resist  wet  and  heat  wus  not 
snitable  for  a  boiler  covering.  They  knew  that  silicate  ooitvo,  belag 
conipoaird  of  binat  furnace  slag— really  a  form  of  gloss — was  in  itself  a 
nou-oondiiotor,  and,  at  the  same  tJme,  imiwrvjous  to  nwiflurc.  If  a 
ssbstonoo  was  not  impervious  to  moistnre,  it  could  not  be  useful  for 
covering  boilers,  where  there  was  both  beat  and  moiiturc. 

Mr.  BittD  said  he  did  remark  that  Toopes'  covering  was  subject  to 
deterioration  in  wet  simations :  but  he  added  that  a  ooatiag  uf  tar,  which 
was  not  very  eipenaivc,  would  remedy  the  evil.  Mr.  R<>jw  refcmid  to 
boiler  covering.    The  paper  rolatod  to  coverings  for  Kteuin  pi|K!s. 

The  pKRKjnKXT — Hare  you  any  a)>tt'iltiie  duU  as  to  how  long  the 
corerings  will  hisL  't    That  is  a  very  important  point. 

Mr.  fiiRP  said  the  composition  hod  been  exposed  for  twelve  months  at 
tlic  exhikiist  pipe  of  a  20-inch  cylinder  engine,  running  the  better  [lart  of 
the  day,  in  an  underground  drift,  with  very  little  deCeriuratiou.  Toopes' 
covering  Iirs  lieen  used  for  abunt  the  same  time,  in  a  dry  Hittmtion,  and 
stood  very  well. 

The  pBEfiiDKST  proposed  a  vole  of  thanks  to  Mr.  Bii-d  f..r  his  paper, 
which  was  seuoiido.!  by  Mr.  Cochrane,  and  carried  unanimously. 


Professor  J.  H.  Mkiuvalk  rend  "An  Abstract  of  bii  AnolysiF,  by  [>r. 
Cbancc,  of  Kiie-daiop  Lxplusions  lu  ibo  Autljrocite  (!.iul  Mines  uf  I'enu- 
sylvania,  U.S." 


Thk  rullovring  pitjnr  muy  Iw  uf  fciuie  intcnwl  lo  the  meaibt-ra  ta  cxhitiilinj[ 
data  on  a  moHt  imporUml  xulijevl,  gloaiicd  from  iiiiiiinf;  experience  In 
AoMrica. 

"  The  tabk,  which  forms  the  sabji-ct-mnCUi'  of  this  pnpvr,  is  oompiled 
tttan  the  reports  of  the  Inspectors  of  Mines  for  the  ytars  from  IJS"»  to 
1870  indosive.  In  H  are  iticliid(.-(l  all  recorded  exploaiuns,  whether 
resulting  in  serions  or  tririat  casualtiea : — 
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FIKB*DAUP   BXPLOIUOXS  IX   PXNXSILVAKtA. 


"The  Uble  i«  arrnngcd  U*  show  llie  number  of  ciptoefoiiB  oocnrring 
in  each  month  of  thu  jcur  lor  tun  jain,  ami  the  rigbt-houd  column  the 
DUinbor  for  each  month  of  the  whole  puriod. 

**  An  iitHpeciion  of  the  lutter  column  shon-s  at  on<»  that  from  April  to 
October  the  number  of  exploeious  is  far  Rn-Btcr  tlian  that  nfthG  recnaining 
moBUia  of  the  year.  Id  these  seven  inoiittui  4l)S  eiphMtioiis  are  recorded, 
KD  tTengc  of  sixtj-<aix  for  each  month ;  but  for  the  remaining  Ave 
Bumtha  wc  find  but  SI  6  explooimw,  an  uvurage  of  but  furtjr-threv  foreadi 
of  tbcw  montlm. 

**  Tempomry  or  partial  t)us|)enuoD  of  niinin)(  during  hoidu  part  of  then 
months  in  oorttin  yean  may  partly  account  for  chi«  clifferenuu,  bnt  is 
inadeqiute  to  explain  m>  marked  a  contrast  between  th<j  groups  of  warm 
and  cold  months. 

"  The  nuudnnm  rat«  in  May,  and  the  next  in  nak,  October,  are  jnat 
fire  mouUia  apart.  Are  LheM  moutbe  sabject  to  greater  uud  more 
midden  and  IVeqoent  barumetric  changes  than  others  in  this  part  »f  the 
United  St«t<«? 

"  A  list  of  thv  most  scrioits  oolliory  disastcn  in  Great  Britain,  front 
1778  to  1666  inclusive,  develops  Ui«  Inteivsling  fiwt  that,  out  of  forty- 
five  explosions,  ten  occurred  in  June  and  eight  in  December,  periods  just 
six  months  apart. 

"  The  table  is  as  follows  :— 


Jkiioarj 
Ptbrmry 
Mamh  ... 
Apia    ... 
HiT       . 

ioH   ... 

July     ... 
Aogiut 

Oetobor 

Novnobet 

UwraibM 


TdmI    .. 


"This  list  embnuxa  only  tbo  cxpkalons  icmlting  in  a  luai  of  life  of 
twenty  and  tipwanlN. 

"The  ocnirrDiwe  of  throe  of  Iheso  i>n  Jnnv  Snd,  IHCi.  and  of  tiro  on 
Doouoiber  the  ISth  and  IStli.  ItWS,  oerUunly  point  t<>  almospheric  dis< 


.MJVMM-lnfmediito  wm-  The  oocurrenoe  oi'  s  Urt^  peremtafe 
of  ttibi  ffilMtm  ft(  aem^MBiiKl  period^  June  and  Dcccmlwr,  tttma  to 
iDdic»t«  Uie  oovurrcncc  in  Grcitt  Itritain  during  thuw  monllie  uf  nnuKuiill/ 
high  bnroiaotcr,  rollowvd  b^  n  deciilLtl  fnll,  lu  llie  probnlilo  cnusc  of  UiCM 
great  ontbnnibi  oT  gnt. 

"BuC  till!  iiTfibloin  I  kAVi'  bovn  v»ii»diTing  n  »miiwliitt  difTcrcnt,  fur 
th«  tttble  emlimocs  oJ/  llic  cx{>)<j8ii>n«,  wlicthcr  largv  ur  onmll,  occiimng 
dariog  the  t«ii  jcan.  It  nhov*  n  dvuiik-iilj'  Ini^-r  iiiimbc-r  fur  the  warm 
(hiui  fur  Uic  c«}(]  nittiitlifi.  uni),  DiercfiTO,  jiointK  prininrilj'  ratbcr  to  im- 
pBirment  <'f  rontiUtioD  nvtm  hif;b  («mpcriiturc  than  to  buronietric  changes 
M  the  tnie  cause  of  the  diSereooc :  but  t)ic  occtiiTciice  of  two  maximum 
periods,  Ma;  and  October,  Hccms  to  indicate  tliat  Ijaromctric  chaiigoH  hnrc 
H3ft>  «xerdsed  an  hnportnnt  infliieucc  on  the  relative  vfHiix  of^ss. 

"  The  omoimf  of  rim  and  fnll  doca  not  seem  to  have  a  ])ercep(ible 
eOcd,  for  the  moiiUilj'  baroractric  nutgu  is  jnaUnt  rfurvtjr  tht  totd  monlht, 
wbercfls  firc-damp  «xplueions  are  most  frequent  diiriov  the  wunn  tnoDtha. 
Freqnent  and  abrvpt  cbaiigcs  from  liigb  to  rolatively  low  barometric 
pnesnre  are  (he  jirt<bab!e  cause  of  many  explosions,  though  the  move- 
ment of  the  mercmy  may  not  amount  to  more  tJian  one-cij^hlh  to  oiic* 
quarter  of  an  inch.  An  unusually  high  barometric  cotmnu  in  iilways  lui 
intfmntion  of  ooaiiog  danger." 

On  tlio  other  liand,  the  Bulgian  CommiMionera,  ia  their  lte]x>rt  on 
Colh'ery  Explosions,  published  in  1880,  a  copy  of  whicli  hos  boon  kindly 
lent  to  the  nriler  by  Mr.  Walton  Brown,  do  not  find  that  the  smmnur 
months  are  more  daiigeroiia  than  the  winter.  The  following  table, 
extracted  fVom  their  Report  (puge  21)4),  Rponlts  for  itself: — 


ntUH  IttSl  TO  1879 
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This  tfives  nn  nvoruge  per  moiitli  of  SIS  for  the  Rvo  winter  months, 
and  S4'4.i  t<ir  the  seven  snmmer  montlis. 


9U  rUMTSrtlOX — riRK-IUUP   RXPUMtOKS   IS    l'K\!(«yt,VANU. 

The  Vm  or  expbnviu  n^pcnra  to  include  all  lliou  tlint  )iava  cansed 
aocidenU  to  Uit-  workmen,  inUil  and  non-ratal,  It  will  be  obseired  tlint 
Uic  (Able  i-xtvnd«  om  u  groat  miuiy  years. 

Il  is  impowtble  to  draw  np  a  Cnble  precisely  similar  to  that  of  Dr. 
ChoncQ  flrom  tho  data  collected  in  the  reports  of  the  Britiab  laspoctun 
of  Hinea,  because  no  notice,  exoe]>t  in  rare  cases,  U  taken  of  nplcutioiu  of 
gas  Lhat  liave  not  caused  loss  of  life  ;  bat  an  inajicction  or  L>icso  for  tlto 
tJie  jeani  1870-79  shoivs  an  average  of  S3  ))er  month  fur  the  five  oold 
monlhi,  and  89  jwr  month  for  the  seven  warm  munUis.  It  Is  us- 
neotanry  U>  oater  into  any  detuilK,  as  ilie  fata)  eii)]oiiioiis  are  already 
oolloct«dt  tabulated,  and  pablislicd  at  the  end  of  cod)  voloino  of  tbo 
PraooodiiiSB. 

Mr.  Dickinson,  in  his  rciwrt  for  the  Manchester  district,  bus,  for  tbe 
Iwelra  yean  18l>9-d0,  given  a  list  of  all  ibc  explueions  roporh-d  to  him. 
Od  tabnl&tiDff  Hhbk  an  atxrnkgc  per  month  is  obtained  of  20*2  for  the 
winter  roontha,  and  20'7  for  the  summer. 

An  examination  of  the  report  Ixxdc  of  one  of  thb  ixwat  flciy  of  the 
Nortli  of  England  e<>al  mines  for  the  years  16lt0-8l  givea  a  vtrj  dilTcrait 
resnU.  Gas  was  re])ort«d  64  times  per  month  daring  the  seven  wann 
months,  and  »'J  time*  per  moalh  daring  the  fire  cold.  Tn-o  jvnn  ts, 
of  oonrso.  too  short  a  period  to  gvt  n-8iill«  of  any  ralue,  and  the  writer 
would  hke  to  take  this  opportunity  of  asking  tlie  managers  of  Serj  nine* 
If  they  And  gas  more  IVeipiently  present  during  one  period  of  the  yoar 
than  another. 


Mr.  A.  li.  Stkatrniwk  said  it  appeared  to  him  thattheKeMnliwdk*. 
of  the  Btuisti(«  was  lhat  no  particular  month  or  season  of  tho  year  woa 
more  free  than  another  fh>m  the  chance  of  accidcat  from  gas,  Tbo 
question  us  to  how  Ikr  barometric  changes  alh«ted  explosions  was,  to  him, 
a  douUfnl  point.  Tie  ihoiigtit  mndi  more  depended  upon  the  state  of 
the  pit  and  the  nuuiaguncnt  of  thi^  ventilation,  than  upon  barometrio 
Ohangce.  I>nring  tho  aofl  muggy  days  of  November  he  had  {w\nA  n-n- 
tilatiun  ratlur  short ;  and  before  fans  wore  applied,  the  duU  months  at 
the  end  of  the  autumn  gave  some  trouble,  bat  that  was  all, 

Ur.  OoomiAHi  said  that  in  tli«  eariier  part  of  tl»c  iwpcr  it  was  stated 
that  "  it  showa  a  decidedly  larger  number  for  the  wann  tliao  for  the 
eoldBOBthBi"  and  in  the  last  daiiae  of  the  paper  it  was  statod  that  "gas 
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waa  reportfi]  G4  timcn  pc-r  monl.li  iluring  tbc  mjvch  warm  months,  and 
89  times  per  munlh  dtiriug  the  fivrcold."  This  Appeared  aDoiiialoii& 
Qeneraltf ,  he  u^rccd  witii  Mr.  SicAvenson, 

PmteiBOt  Lkpouu  said  that  Itio  first  part  of  the  paper  was  bj  tha 
Americas  anthor,  and  the  last  part  by  I>rofcf»>r  Merivale.  Hq  imitgincd 
(he  chief  object  or  the  paper  was  to  shoir  that  the  report  of  Dr.  Chance 
gun  00  general  law  of  a.oj  Horc.  The  moment  thej  looked  at  the 
atatiatice  in  Bnglnml  they  got  totally  difTuront  rMiilU.  He  thought  Mr. 
SteaTVDSon'i  opinion  nus  (he  opinion  of  the  nutjoritT. 

Mr.  COCHBASB  iwkcd  Profutwor  labour  whether  he  knew  the  systom 
ofvtuttLntion  ndopLvd  in  PcnnHylvuniii,*  und  whether  they  depended  upon 
natural  rentilalion  't  lie  ouiild  quilc  understand  that,  in  suoh  caee.  in  the 
Bummer,  if  gaa  was  giren  off.  there  wonld  be  greater  liability  of  the  air 
bein)7  fun  led  than  in  the  winter. 

The  PsKsmEST  said  chis  was  a  subject  which  wimid  amply  repay  any 
discnaaion.  He  agreed  with  Mr.  Bteavenson  that  the  beat  couree  waa  to 
keep  the  pit  in  good  order.  He  believed  the  risi-  and  fall  of  the  barometer 
did  eiercdBo  on  influence  on  the  giving  olT  of  gaa  from  old  goafs,  which 
acted  ns  gasoDtetcn,  ok  it  wura,  »nd  naturally  the  gaa  came  out  when  the 
air  wu  lighter.  He  did  nut  think  it  had  innch  clfcct  upon  the  cinitKion  of 
f^  from  the  bed  of  coal ;  and  be  iboughi  Mr.  Liudaty  WockI'h  experiments 
proved  that.  Uepropo-ied  avoteof  tbankstoi'rofeaBor  Meriii-ale,  which 
was  aeoonded  hy  Mr.  Bi>yd,  and  piutKil  utiaiiimuuHly. 


*  It  bu  bci^  uccrtalnnl  khicc  iIil'  mmtlng  thitt  uo  ijittciD  nf  artlfldiiJ  vonUliitlon 
WM  pmcnllj  ndoptod  In  [li«  FVniTitjIvutlui  Ciwl'llolili. 


The  following  "  Description  of  a  New  Ventilating  Fan,"  by  Mr.  T.  J. 
Bowlker,  was  taken  as  read : — 


MJOOtlST  01'  1  jntW  TKTnf,ATIjrO  Fiir. 


98 


AN  ACCOUNT  OF  A  NKW  VENTILATING  FAN. 


Br  T.  J.  BOWLKKK. 


Tre  writer  wishen  to  draw  lh«  nttcntitpii  oT  the  membmof  the  Institute 
to  an  improTcd  fan  oT  tlie  cvutrirugul  Ivjio,  r<ir  whtoh  it  in  cluimuii  thiit  it 
gives  10  ti)  Ift  per  cent,  more  useral  i-fTuct  tliiui  thu  Guibd.  Yviir  Com- 
mittee on  VcntilRlora  were  applied  to  ulxnit  u  jcai  uni]  u  half  ago  to 
experiment  on  this  tna  ;  but,  unfortiinnleljr,  when  it  vim  tou  lute  for  them 
to  do  so. 

Plate  XII.,  Fig*.  I,  2,  nnd  3,  show  the  general  aiTangi>uent  of  the 
bn.  a  is  the  upcact  shafl ;  b  b  drifU  t««ding  m  the  run ;  i*  \s  the  axle : 
(/  a  caat  iron  diaphi-agn:  kejod  on  to  the  Khnfl,  and  »>  slmj^cd  as  to  cnase 
the  air  to  be  drawn  into  the  fun  with  the  sm-illcut  jMiwible  loss ;  p,  «  are 
the  curved  vanes ;  and  o>,  o',  0°  arc  Ihc  tbrne  tvaii  opening  In  the 
spedfication  the  ouUr  portions  {x  to  y)  of  these  openings  ore  deacrlbod  as 
hinged  at  x,  »:>  that  the  opening /J,  y  may  be  varied  at  will,  in  order  to 
aaoertaiu  what  position  it  should  be  in,  to  give  the  heel  results. 

It  will,  perhaps,  »:T\e  best  to  show  the  principles  upon  which  the  fita 
is  eouflCrncted,  and  to  point  oat  the  merits  that  are  clatnie<I  for  it,  to  begin 
by  Htuting  the  circnmstaucea  which  It^d  tu  ita  couatrucliun.  The  writer 
will,  therefore,  adopt  this  course. 

Being  loeikted  at  R<ickiiij;ham  Oollii^ir}-  when  a  Oiiibal  fm  VMltWted, 
and  for  sonic  time  sulweipieiilly,  the  writer  luid  the  opportnnltj  otaeemg 
and  assisting  in  the  trying  of  numerous  experiments  with  that  fmi  The 
useful  effect  obtained  at  the  ordinary  working  Hi>eed  varied  from  40  to 
.'>0  per  cent.  As  tliosc  rcsnlts  were  considerably  below  what  was  given  aa 
the  uaefol  effect  in  many  puhliehed  eii>erimenl«,  and  also  below  whtit  the 
theory  of  the  Ouibal.  as  chcn  made  known,  would  lead  persona  to  expect,  the 
writer  determined  to  try  and  find  out  whether  the  great  logs  of  power  was 
a  defect  arising  from  some  special  cause  iu  that  particular  machine,  or 
waa  a  defec't  itiherent  in  Gnibnl  fans  in  general. 


»4 


or  A  St 
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Ill  AtlvDiiitin^  to  Bolre  this  prnblpcn  the  first  thin);  to  W-  (I<>no  tras  to 
■ooount  for  the  diiposul  of  u  roiiph  of  the  hone-pover  exert4.-il  ns  could  be 
Gilonlated  Irom  known  data. 

In  diiinz  lliis  Ihc  result  ortht?  most  salisrnctonr  cxjHTimcnt  that  had 
yel  bocn  l.rieil  v.w  tiikvti.  Tht-  st^tamtioD  Aoi>n  bciii);  opi:n,  lit  S3  rovola- 
tioDB  t6&.400  cubic  fci-t  ol'  Nlr  were  oblained  with  a  n'nt«^r-)^Uf;c  at  (an 
oeotreof  l-JiO  inches.  The  indicated  horee-jiower  of  enjnne  bein)f87}. 
The  ftn  was  45  feet  diameter  and  13  Teet  wide,  and  the  cflinder  SB  indie* 
diameter. 

Prom  GOlonlationB  it  waa  oitimatcd  that  the  power  was  diBtnboCed  as 
follow*!— 


W«rk  npmdwl  on  frtinlon  eS  fkii  JonnuiU.  and  tliM  artilng  from  tlio 
woi|[liIuf  inirvluit  |jart>  iif  iiigiiiir  (bcmftvr  oJlril  wW^A/ /Krfioit} 

Walk  viiviiilnl  nil  •lldc  ikIvm,  ccroiitrtci,  nnd  utn  fiSrtioii,  duo  to 
<t(«iii  iittHtiiiv  III  tlio  rjrllndor  

Wnrk  eipiaidcd  in  raitilation        

* 

TOUL 


iUnttorm. 


11 
9 


LMving  aboDt  11^  horK-pover,  or  Sfi  per  cent,  of  the  whole  power  w 
loss  noaccount^d  for. 

It  waa  at  onoe  evident  that  some  of  this  loss  would  arise  from  the 
friction  of  t)ie  air  ajicainst  the  Btda  of  the  fan  caaio);,  aa  the  air  was  being 
inmrd  round  and  rouod  bjr  th«  hn ;  but  it  wiu  n<it  at  first  nntid|)Ated 
that  thin  air  friction  woiUd  acoount  fur  moat  of  thia  io«. 

Oil  first  attempting  to  make  a  rough  caloiilmiun  of  what  Uk  air  fHccioo 
would  nmount  to.thc  wrilorwM  notpoaaewed  of  anjuthtrdolcnniDatioiM 
of  the  co-eRicieot  offri'^tion  than  thorn  fnveii  in  Arkiuann's"Tn»tiao  on 
Ventilutiim."  That  uiten  aa  detcnnincd  by  Pi*dct  for  air  rubbing  againat 
burnt  iMtrth  ii  -(I:;i7  lt«.  per  square  foot  of  rubbing  surface,  for  a  vclooiiy 
of  1. 000  feet  per  minnte. 

Using  'OS  aa  tlie  coefficient  for  thia  rou)>h  cnlnibtion,  and  aasoming 
that  the  air  fricttoo  nronld  be  tlie  «ame  as  if  the  Hin  were  closed  up  all 
rotind,  and  inen^lv  cnrryitig  the  nir  round  aiM]  round  witli  the  vanca,  it 
was  found  that  the  air  friction  w<Hilii  come  to  tbe  enonnoua  amonnt  of 
149  borae-powcr  (ioo  note  at  and  of  paper). 

Two  tbinga  wan  erldent  frcin  tliia  i — 

1. — That  die  <xMfficient  timl  waa  at  any  rate  eiglittimoa  loo  great, 

S.— That  the  20  prr  cent,  wna  probably  loat  almoM  entimly  hi  air 

frictioa. 


OP  A  KRVr   TBtrTILM 

Harins  atlnnoed  cbua  Tnr  hj  th«nry,  it  was  neGaaBr7  to  Icgt  th«  OOD- 
diudoiiB  by  exjjeriment.  Mr.  Wnuon  and  tlie  writer,  therefore,  triod 
exporiinenU  In  order  to  ascertain  what  jKXTer  waa  required  lo  turn  die  Aa 
roand  with  the  BliiitUrr  Uiwttrt'tl  down  a«  rnr  ua  il  m)iild  go,  aiid  ihr  siiiiUl 
•pcitnrc  still  bn.  ecftlvd  up.     Thin  wm  on  April  13tli,  187b. 

The  followioKKTO  tbo  rwultaof  thoecfxpcriinctilit:— 

EmlatlgM  ladMUtd  Bwnwr 

10  ♦■65 

80    „.  Il-Tfi 

40 6*-S« 

nom  tlieae  eiperinents  thim  It  <N>iild  1h>  nwMTtaiiiiMl,  and,  tlir  wHtir 
belterea  irith  lolcmbiG  occuraoy,  ]i<>iv  much  jm>wtt  wiut  Kpcnl  on  Uiis  air 
friction ;  fur  it  it  a  unlvereall;  ncuplcd  faot,  that  the  power  speot  on  air 
(Vigtion  rarics  as  the  culie  of  the  vclicity  of  the  iiir. 

Making  tifc  of  this  fact,  thu  work  done  in  the  thrcu  experiments  ma 
able  to  be  divided  as  follows : — 


10  RirotCTiojW—  iiwwpo™ 

Wfi^ht  fHotton 3-3R 

Fripliim  oil  tlidi!-vkl>p,  vtc,  wiil  t)i>t  dne  to  proMure  on  piston  -OB 

Air  friction  .  ...         ,. ,.  '68 


Brnir    add 
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to  RlTOLPTlOlf*—  nonnBW,, 

WriglU  friolioii.  3  3S  «  2  (J-7l! 

Friction  on  ■lula-vnlr^cCciuid  that  dne  ta  prcMan  on  piiton        1'H4 
Ab  friction, -SS3  x  (ff)* i-ge 

1SB8 
Brror— deduct       10 


1S76 


40  RlMLPTIO»»-  Hoi«.p«wn. 

Vtlcht  friction,  8-3S  x  4  ...  13-es 

Friction  on  Rllde-v>lr«,  vtc.  uid  tliat  due  to  prvnura  on  pitton        Q-S? 
Alrfrictitm. -633  «  (t8)»  Si'Il 

St'tiO 


In  the  ahove  experiinenta  what  is  piil  down  ns  air  friciion,  would 
probubly  not  lie  quit«  all  due  to  sim|>lc  air  rriction,  but  asiuall  portioo 
would  be  itpoiit  in  daahinf;  air  nguinat  the  uep,  left  where  tho  oponiDgof 
the  chiitter  end  waa  sealed  up,  and  in  air  Rlippiiig  ronnd  the  tipt  of  vaoo*. 
8iipp<wing  Ihifl  t<>  be  putdownasS'll  horae-jMiwerJiitliu  third  experiment, 
then  sro  h<jnie-)»n'cr  would  be  lell  as  jij>eiit  purulyon  air  rrictiun.  I'bia 
gives  as.tlic  co-cffloieut  or  friction  -0019  lU.  per  wiUHru  fuol  of  rubbinf; 
aarfauu  for  a  Tclooit;  »f  1,000  feut  per  intniite. 

To  confina  the  result*  of  t)ie«c  experiments,  through  the  kindness  of 
B.  Richardson,  Esq.,  the  writer  wu  ulkiwci)  to  try  Bimilar  cxpuriineota 
on  tie  40  feet  x  1 3  fwt  OiiibtU  fan  at  Biiokwijrth  Colliery. 

With  the  Blinlter  lowered  down,  and  outlet  cloeed  up,  in  a  similar 
manner  m  in  prcvions  experiment*,  the  f'Jluwing  results  irere  obtained : — 

10 8-11 

80 u-ao 

ut es-oa 

Tbe  power  in  the  above  eiperimenla  was  caloulat«d  to  be  diatributcd 
u  follom : — 


10  Rnrotmain-  Hon»t<>«i*. 

Weight  friction     ,.,         , f^OS 

Friction  oil  fltiic-ikliftCtOuBiid  lliat  due  la  pnaiOM  on  pliton  -6& 

Air  frlctiou, -4S7 -44 


n  Bnvtntoirs— 

WdgU  Mellon.  2-OS  *  3  

FlMtgnai  ilido-nlv<vote.,UMl  thtt  doa  to] 
AlrMoliaii.-4S7  "  (ID*  


fl-U 

llMftlPW. 

ens 

I  en  i'i*toii      S-4G 
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4H  BirOLtmolM-  Bom»«M«. 

Wd«bt  frkttsii.  Ml  >  4-U      .         .» S-10 

Crictlon  on  ilidc-Taliis  etc.,  uid  that  da*  to  |in«*ar*  ou  piiton        J-lb 

Air  fricUoo.  M?  ■  (S*)*  •        «■« 


Eirev-add 


ana 


Put  down  1*18  borw-pover  of  Uio  air  fVioUoo  in  this  last  expniiifliit, 
due  to  dashing  of  nfr  n^DHt  Htvp,  etc,  them  ia  a  Kmainder  of 


37  horev-puirer  i  which  gives  ns  thv  o<>-«nici<:iit.  of  frictioD  about  '0025. 
This  is  greater  than  thnt  ubtftincd  tn>m  the  Kocidn};haiu  fan ;  the 
difi^oce  bvioR  probably  doe  to  the  fact  thnc  the  oaang  ofthe  RiMrkiug- 
ham  >au  was  coat«d  wiUi  a  fine  dry  im|ialiialilc  (vial  powder,  whercns  tbo 
casing  of  the  other  wns  ntit  «i  coated,  and  tlic-  mirCacc  was  moist. 

The  average  of  thi-«o  tw.i  wMjflidcntfl  -iPiiSa  lbs,,  or  OiS  feet  of  air 
ooluniD  of  the  same  density  aa  the  Howing  air,  l>eing  smaller  than  what 
is  tteaorally  considered  to  be  the  cu-eiBciciit  of  faction  of  air  against 
bridcwork,  it  ia  probable  that  if  there  be  any  orfvr  id  it,  it  Is  on  the  side 
of  making  it  too  sinull  rathur  thini  too  large 

I{«tnniing  again  to  the  experiments  with  the  Rockingham  fan.  it  was 
there  seen  that  SI  horse-iwwer  was  Bi»ent  on  air  friction ;  it  will  be  seen 
ftoia  tlie  not«  at  the  end  of  the  |>a|ier,  that 

H  eS  Mm,  or  I""8  lior«'|iaiwvri  i«  due  to  frirtion  on  riiriKiifcraiice. 
{}  nf  till*,  or  I3'g  honc-po«or.  U  diiv  to  fridioii  on  *idm. 

Now,  when  the  fan  is  discharging  air,  the  IViction  against  the  siiiet 
91  lie  approximately  the  name,  and  that  on  tn'o.cliirds  of  the  ciruiimri-rcncu 

be  tlic  same  as  before,  but  the  friitioii  oii  the  lemuining  oiiolliird  <'f 
the  oircomfcreDoe  tliruiigh  which  tlu.-  I'mt  Ik  dinchiirging  its  air  will  ba  very 
small. 

When  the  fan  in  disdiarging,  then  t\u:  air  tVirlion  will  stand  as 
follows : — 


Frlctlmi  ■gBliMtcIdM  

t>o.        do.      two^tUidi  ciroumfercnoc        

Do.        do.      nrniAliiiiig  ouu-tliird  clrcitinrorvnco  (mjt) 


lla»o-pu*Itr, 

13-8 

U-8 

•6 


TOTAt  .„ 


£5-S 


7ft«  2fi'6  /loran-j'oit'tr  rrpTHftiU  /A*  HW*  tout  in  air  friclioH  in  a 
Ail  feet  Cluibal  fan  when  discharging  air,  and  making  furty  revolutions  per 
miiint«. 

On  tlio  same  day  ihat  thcw  cxpi-i'iments  were  triwl,  experiments  were 
also  tried  in  order  ia  ascertain  the  inaximiiin  nsL-fnl  vfiect  thnt  i-onld  be 
obtained  from  the  fan  when  working  lo  the  greatest  advantage. 

The  shutter  being  a]m<«t  fully  ojien,  the  separation  doora  in  one  of  the 
seams  were  gradually  opened  until  the  water-gauge  in  porch  doon  began 
to  fall,  in  this  posilion  the  d<">n(  were  fixed  and  the  eiperimenti*  tnki-n. 

Before  giving  the  results  of  these  experiments,  it  would  perhaps  bo  as 
welt  to  state  tlic  method  luhiptcd  in  making  the  e-Tpcninenlx  which  an? 
given  in  this  pafier. 
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A  pondiiliim,  wilh  ribrntioiiii  correspond in^  lo  the  number  of  strokn 
■t  which  tlio  eogini-  vrwi  desired  lo  go,  was  fixed  to  swing  with  small 
Tibr&lioDB  near  to  one  end  of  the  piston  rod.  When  the  beats  of  this 
pCDdtilnm  and  the  atrnken  of  tlie  pintiin  r»d  vktv  fonnd  to  be  exaotljr 
■ynchronona  the  indicator  dia^nm  wus  taken  and  the  watcr^gan;^ 
■imultoncunsly  ofaflerred.  (In  limine;  wilh  a  wntoh  there  is  a  Itiibtlitj 
lo  error  l>ec«ui«c  the  engine  may  be  going  slower  than  the  nupiiivd  spnxl 
at  the  beginning  uf  the  liming  and  fiuiter  at  tbi;  end,  tind  yet  midce  (he 
requisite  number  ol'  strokes  in  tJie  minute  daring  which  it  is  being 
timed.) 

The  number  of  strokes  that  the  engine  made  daring  the  lime  that  Ihe 
measurement  of  the  air  took  place  were  counted,  and  the  volume  of  air 
obtained  reduced  to  the  quantity  it  would  be  at  tlie  n^  »  ntimber  of 
atrakea  at  which  the  indicator  diagram  wutiiken;  ttieruletliatlheqniuititj 
of  air  varies  as  the  speed  of  the  engine  being  lUMiiined  to  be  oorrecl  for 
Uie  Kninll  dilTerenoe  in  the  two  speeds. 

The  drift  was  divided  into  sections  of  equal  woit,  and  1'\tw  wm  nille<l 
erxrry  hidf  minute,  the  anemometer  wm  moved  from  sootloD  to  section  each 
half  minute  so  thai  tliere  una  no  8l4>ppage  dnring  the  monsannientt  and 
the  meiwQriDg  ooonpied  ns  little  time  as  ponible. 

The  ancmomeUrs  nsAd  wero  of  the  tjpo  oommooly  called  OanUa,  and 
were  corrected  by  testing. 

Tite  Allowing  are  the  results  of  the  experiments  wiUi  the  Ri>ckinghMa 
filn^— 


OvikuFax.  >  r¥sr  oiunriB  JIVD  n  n>T  widi.     ntuwrmn  or  Jrvn.  nrwww. 

trrtcnti  ««>u  or  Pirov.  I.iM  la^i'ikM  ikkiiri      Aiiei  or  liHirr,  IM  nqr  uu  rxcT. 
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The  writer  thinks  that  these  experiments  show  the  Dutxiraum  nscfnt 
eflbot  that  eon  t)e  obtained  it  those  speeds  tnm  that  Inn  when  working 
nnder  the  must  favotmble  conditions.  Tboy  give  the  bigbeM  oaefU 
oflVx't  ohtnined  nut  of  more  than  Mi  experiroenls.  Iriinl  l>y  diflbvnt  pemciM 
ol  varioas  (imoM,  inrJoding  i'X|ierimeDla  by  Mr.  I>.  P.  Moriaon. 


U  twifllliiii'iAmiii  that  al  40  revolutioDS  the  nir  friction  wsa  2A'6 
bone-power;  tlicrervn,  lAking  Ilie  lost  vipiM-imcnt,  the  air  friction 
abHTl)cd  23  )>er  cent,  of  the  wliolu  ]K>wcr  cinploycd.  Thus,  it  vba  evident 
tliat  if  a  fan  oonid  be  ooDBtracted  which,  vhile  retaining  tliow  features 
tliitt  hail  intule  the  Ouibal  enpcrior  to  other  faOH,  did  not  wiuitc  u>  muoh 
of  i(4  t-nerg}'  in  >ir  fViclion,  it  would  ^ive  a  hifchcr  jiercientAge  of  luefkil 
cliiDct  tlian  the  (lUiUkl.  Now,  tliv  only  f«i«ib]v  way  uf  roduciag  thja 
friction  was  bjr  mdocing  tho  size  of  the  Ion ;  and  in  order  to  reduce  the 
Hizo  of  the  fan,  it  was  ncn-asary  that  it  ahonld  diacborge  ftll  nmod 
the  drcnmreiviioe.  If,  when  the  whole  circomference  diaohar^cd  into  one 
outlet  tube  there  waa  a  diminution  in  the  Tacnnin  produced ;  then,  to  canse 
the  «nme  <inantitj-  of  nir  U>  circnlato,  the  fiin  wonld  Imvc  tn  I>c  mn  at  n 
groatiT  gpvcd ;  but  an  tlic  work  Bpcnt  on  nir  friction  incn.-aic'S  as  the  atbo 
of  the  speed,  the  saring  through  reduction  In  the  size  of  tho  fan  would 
eooo  be  lost  on  aoconnt  of  the  extra  epccd  at  which  the  fan  wonld  have  to 
bo  run  to  get  the  some  vacuum  aa  tho  Urt^  fan.  With  three  ontlcta, 
however,  oa  good  n  vacnum  waa  gnt  o»  hv  a  (inihal ;  Are  ontlela  wen 
tried,  l>iit  the  increase  in  water-gauge  over  three  outlets,  was  hardly 
appreciable. 

As  the  diameter  of  tho  fan  was  reduced,  it  b(>camo  necessary  to  admit 
the  air  Ihroufih  both  sides  of  the  ftin  casing,  and  a  ian  so  conatniclod, 
with  three  em»J  ontlets,  was  fomid  able  to  do  the  same  work  as  a 
Gtiibfd  of  double  tlie  diamettT;  therefore,  if  the  (JniKil  wastes  22  per 
cent,  of  the  wliolc  power  employed  in  air  frictigii,  a  fan  of  tlie  impr«v(!d 
type  will  only  waste  5j  per  cent,,  sliowinga  saving  of  IRJ  )>irr  wnt.  of 
tlie  power  1  for  the  work  spent  on  nir  Iriction  varies  as  the  square  of  the 
radiaa  of  the  Ian,  if  the  width  and  radina  of  the  fan  are  reduced  in  the 
uune  ratio. 

For  let  /»  be  the  radius  of  the  inlet  opening  to  the  fen,  and  R  tlie 
radius  to  tips  of  vanea  in  any  fan,  aud  let  p  ticar  always  the  same  ratio 
to  R :  then,  if  the  distance  between  />  tmd  R  lie  divided  into  any  constant 
n.t  =  number  of  rings,  in  every  cose  tlie  area  of  ejich  ring  will  vary  aa 
R'i  oonsequently,  the  prcMore  required  to  overcome  ihc  Iriction  of  sides 
will  vary  at  R*.  8o  if  the  width  of  the  iwriphcry  boars  always  tiio  same 
proportion  to  R,  the  pressure  required  to  overcome  the  iHction  of  the 
periphery  will  vary  as  R'. 

The  following  table  comimrea  the  working  of  the  two  types  of  litna  in 
practice,  at  about  the  same  ))eri|ihcry  apet-d,  aud  shows  the  distribution 
of  the  work  done. 
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Tho  ffltperifflent  on  the  flutbnl  a  the  same  as  vas  branght  forward 
flBrlfirr  in  the  {wiicr.  Thai  on  the  other  fan  ih  one  of  a  »:rie8  of  experi- 
mente  tried  in  Jiknniu'7  of  litis  year,  citi  one  of  Bowlkcr  and  Wu«on'» 
fans,  iTvctAil  in  Jniii.',  1981,  nt  the  Bjrroo  Oullierj,  near  Hiiltiriiiiillo, 

The  oxpcrini(.-nt«  wcru  tried  uiidor  Ifae  ordinary  oonditions  of  von- 
tilacion,  and  an  given  below : — 
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TIm  following  wen  with  tbu  tngine  alone,  tlie  belt  twing  tttki-n  off; — 


■(VN^SlEh. 


InlMM 

VEST 


ioocMnrr  of  a  sbw  veNTtLATixo  riy. 
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There  are  other  minor  featnrea  in  ihia  rnn  irhioh  hel))  to  tocnue  ita 
TiMtViI  «fl!rct.  The  raiies  are  curved  in  niich  a  manner  mt  u»  loiw  u  littlo 
pow(T  M  {xwahle  throu(;h  conciuutioii  of  air.  Then.'  i»  also  a  cnrved  cut 
iron  diapbrngm  on  ihv  TaD  ehuii.  This  it  mi>T  be  rcmnrkcd  it  not  a  now 
idea.  Ihongh  it  is  wanciiif;  in  moat  types  of  raaa.  It  haa  been  adopted  ia 
thia  one  in  order  to  rove  aa  mnch  of  the  kinetic  tn(^rgr  of  the  enledng 
air  aa  podaible,  whilst  at  Ihe  same  time  it  materially  oddii  to  the  rigjditjr 
nf  tJie  Htructnre. 

The  ariter  vould  uk  In  oondtuloii.  whi.'thor  the  eiperimenta  that 
have  been  brought  rorvr»rd.  And  Iho  fiicta  that  ha\-e  been  adduced  do  not 
go  to  prove  tJiat  a  inn  of  Uio  tjrpc  lierein  named  must,  aa  wna  claimed  at 
the  beginning  of  the  paper,  give  fhim  10  to  15  per  c«nL  more  uiicful  efleet 
than  th«Qiubal? 

Tho  writer  begs  to  thank  Profiwor  Aldis  for  his  kindness  in  ciamininf; 
into  the  comclncee  of  the  writer's  invcKtigatiun  aa  to  formula  for  air 
friction;  and  also  Mr.  Qciiiy  Richardson  fur  aObrdia^  facilities  fur 
trying  cip-TimcnU  with  hia  fan;  and  Mr.  Crondace.  Mr.  T.  Croiidnce, 
and  others  vho  have  aaaiatcd  in  trjing  experiments.  He  mitsl  also 
ocknovK^dfie  the  h«<1p  derived  fVom  a  peniaal  of  the  valuable  papers 
communientcd  to  the  Inatilute  b}-  Ur.  W.  Cuchiaue, 


NOTB  1.— FRICTION  OP  AIR  IN  FANS. 
Let  0  be  the  axic  of  the  fan ;  let  OB  be  the  radins  to  the  inner  ends 
of  rancB,  and  OC  the  mditis  to  tlie  enter  enda,  m  that  the  annuliia  ofnir 
between  G  and  C  is  moved  ruimd  by  Ihe  fan  vane«  and  rubs  against  the 
sides  of  the  fan  cosing,  and  idso  n^inst  llic  cinnimferenoe ;  and  assume 
that  there  ia  no  churning  action,  but  tliut  the  i)ath  of  each  particle  of  air 
is  a  circle,  and  the  particle  of  utr  mores  along  this  circle  <nith  nniform 
velodtjT. 

Lot  OB  =  ^  feet,  OC  =  R  feet. 

Let  the  annulua  be  divided  into  an  infinite  nunitwr  of  concentric  rings. 
Theai  the  area  of  any  ring  whose  mdiipa  is  r  will  he  2  ir  r  (fr.  Lot  * 
ropresent  the  co-efflcient  of  friction  (in  iMiunda),  or  the  pressure  refjuired 
to  overcome  tho  friction  of  the  air  on  one  square  foot  of  nibbing  surface 
for  a  velocity  iu  the  nir  of  1,000  ft-H  pt-r  minute. 

Let  (u  be  the  anguUir  velocity  of  Ihe  fun  per  minute ;  then  the  velocity 

of  ring  of  radius  r  =  wr  feet  per  minute ;  then  prtMtirt  required  to 

overcome  friction  on  any  ring 

=  2irr.frxix  f^'')'  Wts. 
V  1.000/ 
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iccouirr  of  a  jtbw  tb-ttilatbo  faw. 


The  Hwi  dOBt  piT  minute  in  overcoming  fViction  on  each  ring 
2  r  r  *  X  *  X  ii,''r* 


1.000:000 —**■"«- 

Therefore,  toUU  work  done  on  one  eitU  of  fan 

1,000,000  y         6x  1,000,000  ^     '^^ 

Jjct  R  be  the  braodth  of  th«  fan  ut  cin:utnfcrQQC«,  then  work  done  OD 
eircum/crrnet 

V  1,000/ 
2  r  BR'  «  '*  »  ,, 
"     1.000,000"  '^-  ""■ 

17lllig  theoe  forninltc  wo  And  in  the  com  of  n  Ouibiil  Gui,  in  wtiich 
B  -=  2^S  ft.,  and  ^  =  Tfi  ft,,  B  =  12  ft. 
Lot  w  =  80  T 
"Work  spent  per  niinat«  on  friction  of  cirftmfirfnre — 

W  =  -"-'*■»'"-'  ft- lU 
l,000,0(KI 

Work  on  cacli  liJ* — 

=  L^'L*^.  i  (22'5)»  -  (t's)*  U.Ibfc 
6,000,000    r  ^      '     ) 

Vork  on  bolli  tuiu — 

'^'  =  6m^o(^*-"''«-'^^'-*^""h-"" 

Total  work  spent  on  nir  friction — 

=.  \~~\  [  5I2000xfl74l    i*ft,Ib«. 

=  ^i:,9Q&m  k  ft.  Ibe. 

Now,  from  oxpcriDHDl  It  «•■  fonad  Uint  this  wor  c>ituJ  to  SI  li-p. 
.-.  31  X  S3O00  =  M&90524A  k 
1038000 


k  = 


-0019 
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S<xr»  2.— THK  MODK  OF  CALCIJI.ATISO  THE  FltlCTION  IN  THE  EXPBRI- 
WKXTS.- FRICTION  IN  HVIiON  F-VN  ENGINE. 

Tlx!  area  of  piston  being  66  square  inohee,  the  tViction  ]>eT  ll>.,  por 
Btroke,  may  bo  atimated  o«  fcIlow»— 

Suns  Blocks— 

Prrasuro  od  elide  =  56  x  -j^  =  5'6  lbs. 
Take  co-cfficicnt  of  friction  (which  call  /i)  =  ■! 
Force  repaired  =  5'6  x  "1  =  '50  lbs. 
Work  per  stroke  =  '56  x  2  ft.  =  1-12  fl.  Iba.' 

Crank  Pin — 10  in.  ronnd. 
PrcsBurc  on  pin,  say  60  Iba. 
Take  t*  =  -04 

Poroe  required  =  60  x  '04  =  i'i  lbs. 
Work  per  Btrokt  =  2-4  x  1  j  1^.  =  2  ft,  lb«. 

Obakk  8aAW  JouRKALs — 10  in.  ronnd. 
Presaure  tiH  Ibe, 
Take  ;i  =  Til 

Force  required  =  56  x   04      =  2-24  tb«. 
moved  thi-oiigh  {^  of  a  foot    =    ]'8  ft.  lbs. 

OlOBSHEAD—  8uy      -1  ft  Iba. 

TntiJ  11+2  +  I'-a  +  -1  =  5  ft.  lbs.  for  each  cylinder 

or  10  ft.  lbs.  for  the  two  cjiiudcn!. 
ThuB  thu  friclioii  due  to  prcwuro  on  pi»ton  is  10  ft.  lbs,  per  stroke^ 
per  lb.  pmwure  in  cylinder. 

Sliuk  Vale's — Area  84  sq.  in.,  stroke  i^  in. 
Take  ^  =  -2 

Force  niquired  =  31  X  '2  =  6-8  lbs. 
Work  por  Btiuke  =  iI-«  x  -ft  ft.  =  2-8  ft.  lb«. 

EocRNTnic — 2i  ft.  roimd. 
Take  ^  =  -05 
Prenure  =  6-8  Ibe. 
Porco  rcqaired  =  C'8  x   05  =  -34  lbs, 

moved  tJiroagh  2^  ft.  =  -"C  ft.  lbs. 
Total  for  elide  valve  and  eccentric  S-Rfi  ft.  Ibit. 
Total  for  the  two  do.  7-12  ft.  lbs. 

and  ttias  7*12  lb«.  is  tbe  friction  per  stroke,  per  lb.  pressure  on  the  slide 
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The  aboro  ciilnilationa  are  orconrm  cnl;r  approxim(it«,  as  jt  is  impo** 
■Ible  to  uoertain  nhnt  tlie  eioot  oo-cflldcnt  of  friction  is  in  any  engioe. 
The  u-ciglilnnd  nioiiK-ntLim  of  the  moving  porta  nlwo  iiiteiftre  OMSie  or 
lev  wiUi  the  prcMtirvs  MsniDcO. 

From  the  above  dabi  the  amount  of  frictioD  iu  engine  in  thus  found. 

60  Bbvolutionb — EsorsK  jux)xk. 

Average  preisnrc  in  cylinder  1-G6  Ibo.     i't.  Itxi.  of  work  23,17l> 

w\.a*. 
Friction  aa  preaBorc  on  piston  10  X  1*66  x  60  =>     &90 

Friction  u»  pKman  oil  valve  7'  1  x    8*8  X  CO  =  1 ,406 

2,895 


B«miiinider — colled  "weight  friction"  (and  oon*' 
sidered  to  be  dne  simply  to  the  weight  and , 
momentum  of  moving  parte.) 


10,781 


Thb  mioTios  IT  no  Revolctioxs  wrrn  Vxs  aoixa  thks  la— 

rv  ihi 

,..     19,7«1 

...       Bfitm 

...      8.94S 

...       1,400 


Weight  A-iclion 

As  prennre  on  pist«n  10  x  16*06  x  60 
As  prconie  od  valvi.-  7'1  x  210  K  60 
Dne  to  belt  friction  nnd  tension 


Fan  joonialB  (take  ^  =  '03,  weight  =  4000  lbs.) ; 
(ft.  Ibfc  per  rev.  =  4000  x  'OS  =  120)  120  x  160  \ 


67,7tfS 


or  1*76  H.P. 


Mr.  A.  L.  STBiTSKBcnt    rend    tlie   Ibnoving   "BemnHEs  on    tl^e 
Mndiini-ry  at  iho  Skdton  Pkrk  and  Lunifvey  Ifinn:"— 


i;tf..r.rt7Ajnr.riT, 
SSt  S/uxirate  M''T>/.Biit^ikiv<i p<f/f0-  '/)&vcri/iftnn  t'/'ti-.V<afVett/i7uff/i^Juui. 

BowLKER  &  Watson^  Ventilator. 

Fjc.I. 


At  the  first  or  Skolton  Pnrk  Mine  csixTially  notia-nble  Ja  ttic  8;«t«Ri  of 
incchanicjil  driilin^  of  the  shut  holcH,  nnd  tlio  haulngc  hjf  endlcM  rupo  oa 
the  undergrouud  main  ronda— in  both  cbbm  by  coinprofleed  air. 

The  air  oonpreasor,  which  is  placed  on  the  imrraoc,  han  air  and  steam 
cjlindi.-r».  both  of  22  iiiohw  diainetor  und  6  feet  «troke.  TIic  nir.  nsnallj 
comprcABL-d  to  45  or  &0  lbs.  per  Rquaiv  inob,  is  token  down  tlic  Bbaft;  60 
fnthoms,  aud  iSO  yards  in-biro,  in  9-inch  pipes  and  distributed,  by  smaller 
oneflf  to  three  distric-ls,  in  ciurh  of  nbicb  there  is  a  drilling  inacliitie  to 
every  eight  or  nine  working  places. 

The  total  cubic  okpacily  of  the  receiver  and  pi)tea  ia  nt  present  S,(H] 
feet,  and  the  displacement  of  the  air  cylinder  31*2  cubic  feet  ])er  revolution. 

Ah  the  tiM>  of  oornpreaM^d  uir  lias  never  btlherto  gone  mucli  beyond  the 
niprc  dii*cTijitic)ti  of  titucliiiKtry  in  the  Tiitnsaotioos,  it  miiy  bo  well  to 
look  into  the  practical  and  thcorcticnl  cousidenitions  which  itre  incident 

to  its  UBO. 

NotwithstaDding  that  the  engineers  on  the  Continent  have  for  many 
years  reGugoised  the  great  loss  of  useful  eRect  which  follows  compreedoD 
nithonl  adequate:  coding  apiiltancea  in  tlie  sbaiw  of  jots  of  water  spray, 
anuh  a»  arc  here  applied  in  tliD  ry]iiidi.:r,  few  English  compressora  will 
bo  fonnd  having  anything  licltcr  iliun  llie  ordinary  water  bath ;  so  scrioug 
is  this  that  at  75  lbs.  cflcctivc  pressure  the  excess  of  work  to  be  developed 
amounts  to  26  per  cent.,  and  even  at  the  more  usual  pa'ssiire  of  45  lbs. 
per  Bqnare  inch  il  equals  vsry  nei\rly  iO  per  «iiL  To  remedy  this,  all 
that  is  requinul  is  to  inject  into  the  cylinder  abont  I  gallon  of  water  per 
100  cubic  feet  of  air  comin^flsod.  The  temperature  due  to  this  proiuturo 
is  about  S50  degrees  Fahrenheit,  but  by  the  spray  it  is  maintained  steadiiy 
at  not  tnorc  tbun  60  degrees. 
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Btill,  whon  Hiaus  matbcra  arc  csrorollj  attended  to,  compTCSKd  air,  if 
used  without  expaoaioi],  leads  to  »  gre&t  loss  of  power.  Ttio  work  givtn 
ont  aooD  reaches  a  limit  ivhich  cannot  be  eioeedod,  wbotc^'or  nm;  be  llw 
prvsniR  of  tbo  «ir  or  the  energy  expc^nded. 

The  great  error  mndo  in  using  high  premura  where  it  can  ponibl;  be 
avoided,  was  clearly  uhown  som*  timo  ago  by  Muus.  Trosenter,  of  Li^ge. 
He  put!  it  this  way : — 

"Tlw  nMiIninm  of  wmV  fiivm  out  (Incrwubg  Ihc  mmpn-Mion  iniloAnitdf  Mid 
■itbont  taking  iato  mDNdmliuii  tli«  cl«(>ti«ii  of  ti'iiiiwntuiD  Joe  to  UiU  oonpraBon) 
eannot  oiwnl  tlio  anvtgj  pTcn  i>ut  by  the  volamc  at  ur  KcUd  mi  b;  tho  pUton  ot  tha 
btoH-in^  a;1iit(l(n-,  irotkiiiK  wlUi  an  •(r«atlv«  pr«Mure  of  one  atmoaphoro.  Thii  law  m 
Mulj  domonitrBhd — 

L«t  jv  —  Iba  preaniTr  of  tbc  Ktmoiphcrc-' 10:333  kll<i([nun'  p<<r  *qiiar«  ra^d*. 
P—         do.         dix        cdiiijirMKu'd  air. 
r  and  a  —  thdr  oorrapoodinp  rDlnnica. 
TVn  P-np.orr-mv. 
Thu  work  wliioh  tlua  sir  i(  title  to  ipxe  out  tbforelically  it 
{  P  -  f  )  r  -  J>  a  -  y  a 
and,  utPv-fV.lt  taOatn  Uiat 

p,-,w-p(r-y)~,r(i-ly 

TlMnfon.',  a  cubic  mHi«  of  khr  comptcaNd  to  no  matter  what  prcMiir«  can  onlj  pve 
eat  a  pown  (ijiiftl  to 

f  '  1  ur  10.333  kilogra■nm^tm 

whan  -  B  Q,  or  wtum  a  U  InflniUv  wliiUt  tb«  nnio  cube  comprMnd  oa)f  to  taro 

alniiwphnr«a  ((!»■♦•  mt 

r  -  10.333  (1  -  t)  -  lO-BSS  "  i  UloKninniMiM. 

Tho  quantlljr  of  pow«r  which  a  cnbic  mvir*  of  air  eiiin|>n>unt  t«  •  million  aunoaphMM 
it  capable  of  jlnldlng.  oithont  lakintr  thf  H*r  of  I«nf«rmtura  into  ocoMldtration.  can 
nenr  beniinT  (tiiuUv  that  which  the  wmi!  qoBnlitj  of  air  oamprcHad  to  Ivo  atmo- 
■pbarM  !■  cBpaUo  of  jifldin^. 

^r  oomprawHl  to  tour  almrwyibcrm  will  irt<re  oat  a  pow«*  prnporlinnal  t»  (1  —  }) 
«r  |.  wh«r«a*  to  obtain  apowor  (i|aal  la  l,a  cmprmnim  infiuitel;  gwt  ja  nmmmrj. 

In  another  form  the  work  gl»an  out  uiay  bf  tupmnl  by  ths  following  ki^thnlc 
fnrmuU — 

T—  p  f  hft.  Map. «  — 
that  U  to  My  that  It  incnun  a>  Iho  pnnvn  of  a. 

ne  following  formula  Ihvu  nprcaata  the  ratio  of  tho  work  done  to  the  ixiwav 
txfmiri— 

^rj-8oaiog.a  "  s-aosii)K.B 

V|  writing  «a  imtta4  of  ■  wo  obtain 

taOt  r  Uff.  ■ 
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Tba  pawvT  vipeu-Sad  inorauc*  u  the  ponon  ol  •  itliil«  tbn  mnk  duno  <uui  ui>v#r  •ttain 
unilji  bat  nuT  be  rrpmaiited  by  ■□  wjiatnllc  c'lrvp.  or  h/pcrbnb. 

11;  goring  to  »  nina  ningHiig  from  1  lo  G.  itiiil  to  •  llic  value  a.  It  will  be  found  that— 
S  —  073  for  !  BliniNipberM  whea  r  =•  I 
0*64    „   ■!        ..  ,        i-1 

IMS    ..   8        „  „        <  -  8 

OSi   .16  „        s  -  4 

O'la    ,.22        „  .        «-i 

02»   „  M        „  „        ,  -  fl 

As  u  mottiiT  of  cDj^ncering  intcrmt  it  niaj'  bo  mentioned  that  at 
pnscDl,  in  order  tu  condnct  tlie  air  fVoin  the  oompn<sor  down  thu  shaft  to 
tli«  hsiiliiig  engine  and  drilln  in  three  difl^rent  distriols,  thorc  are— 

1,101  yard,  of  8  Inch  p!p^ 

WO  -  0        „ 

TOO  „  t        B 

ero       .. i(    „ 

And  u>  CcBt  tho  nmount  uf  leakage,  vhen  Die  prewiire  in  nused  Lo  65  lbs., 
it  fnlls  back 

1  ■tmocphero  in SOn^ntM. 

S       ^  .      SbooM  6     „ 

V        It  4       ,..         H.,         .p.  3     >t      So      II 

a|  or  total  prOHnra 6    „ 

Thig  Bf>oms  a  gnat  loss,  but  with  each  a  large  number  of  small  pipes  and 
having  above  1 ,000  jointa,  such  a  drawhock  to  the  system  seems  inevitable, 
and  can  be  onlj-  met  by  {>er|Ucnt  testa  and  etrict  attdDtioo  to  details. 

MECHANICAL  DHtLLISa. 

Tlie  ordinary  inixk-  in  Clcvelnnd  is  by  liniid  iln'lling,  iiolcs  vnt^-ing  from 
8  to  5  feet  in  depth,  Irimigtilar  iu  rurni,  and  1 J  iuchci  on  each  sidu.  A 
ud  man  can  drill  6  red  ]ierh<>iir,hnt  not  oontinuously  throughout  his  shift. 

From  statistics  the  "Til*T  g<it  wiicn  j>ri^-|)nring8omeevidenoc,  he  tbiind 
that  29  hand-drilled  hole«  were  tM]tinl  to  94  fmt  in  length,  that  thej  were 
diargcd  with  <<t^4  ounces  of  powder,  which  occupied  SS  feet,  the  atemming 
filling  np  the  remainder — roughly,  the  |Kinder  g(|Uh1b  i^  of  the  length  of 
t^  bole,  which  is  c<<iua]  U>  20}  onnces  of  powder  per  foot  or  7'27  onnoei 
p«p  fbot  drilled. 

Then,  m  olht-r  sCnli«tics  show,  each  ton  of  ironstone  retiuirea  6  onncw 


114  tons  or  1-21 


of  powder.  5|^  =  1 14  tons  of  atone  i  94  fcet  of  hoI« 

tons  per  foot  drilled. 

A  miner  averages  5j|  tons  of  stone  per  day,  which  giy&e  4'fi5  feet 
drilled  per  man  per  day;  this  latter  lunoant  of  6  ounces  ]xr  ton  of  iron- 

TOI.    XXXt'-IHM,  0 
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■tone  b  tho  tTOT^e  of  tbc  iliscHct,  but  ia  this  miDc  it  ih  ncnrly  6  onDoeti 
making  6  fc«t  of  drilling  [lor  ilav  ])er  mttn,  the  rcmaitidcr  nf  liiN  work  ooo- 
eiscing  iu  breaking  up  the  Mom  und  tUliiiK  it  into  wugons. 

With  A  view  of  uocrlnining  whether  on;  saving  could  be  cffi«t«d  in 
Uie  amonnt  of  tabonr  required  hj  wach  a  large  amoiinl  of  drilUng,  Homtb. 
Bell  Brothens,  after  haTbg  ezperimeDtod  npon  a  ^-nrictj  of  other  drille, 
Gventnallf  adopted  those  now  in  use,  in  the  year  1676,  vhicli  are  the 
invention  and  patent  of  Mr.  W.  Walker,  of  Snltburn-bf-lhe-SenL  They 
were  dcnigned  solely  for  Ibe  <'Ieri>lniifl  ironstone,  and  irere  the  finl  kind 
of  mechanical  drills  practically  and  Bnocesanillj'  proved  to  achieve  tha 
object  nought.  They  were  first  used  at  Slauglion  Min<»,  where  Mr. 
Walker  worked  them  himself:  Messrs.  Bl-U  Brothers  commencing  to  use 
Uiem  ancrwardiL  Messrs.  Pease,  and  Messrs.  Bolckoir.  Vanghaii,  and  Oo. 
nfti-rwurtl*  introdnoed,  and  have  rjdcc  continued  the  qm  of,  the  porcaasve 
macbines. 

Mr.  Walker  has  rocvntly  mndi.-  mmn  modification  in  hismachinte,and 
has  some  of  the  altered  dedgna  working  at  the  Uoosbeck  Mines,  wiiere  Ite 
is  getting  over  80  tons  per  shift  from  one  machine.  The  stone  is  very 
hard  at  this  place,  and  requires  as  much  powder  as  at  the  Ptkrk,  or 
neighbouring  mines. 

In  FIat«  XIII.,  which  ahowg  tho  altered  form  of  the  madiino,  2  /  isa 
Strang  bogy,  whidi  ha«  a  liullow  upright  «  attached,  of  a  height  siiilikUo 
to  the  scam ;  on  each  aide  of  this  apright  is  a  Riot  >/  >j.  Olowly  fitting 
(his  upright  are  two  drcnhir  table*  :  2,  provideil  with  fcaUiera  fitting  io 
the  alota  or  groovoa  y  y;  theae  tables  ore  attached  to  two  bars  w.  Fig.  2, 
provided  with  two  bo«M  {t,ia  which  work  the  two  screwB  v  r,  ao  that 
when  tbc  scr^-wa  are  caused  to  turn  round  they  move  the  tables  s  g  np  or 
down  at  may  be  rcqiiired;  tho  motion  is  given  to  the  screws  by  means  of 
bevelled  gearing  and  the  handle  e,  which  can  bo  applied  to  either  screw  by 
affixing  it  cither  to  tho  spindle  r  or  f. 

Above  the  tabhis  «  z  are  two  vrronght  imn  fhunes  b  b,  which  abo 
embrace  the  npngbt  a,  ao  that  they  can  be  moved  ronnd  in  any  direction, 
and  are  aecnred  to  s  f  by  moms  of  Ibe  bolta  aitd  Iwoks  m  m ;  to  ibaae 
framee  arms  9  7  are  attached  by  tho  bolta  o  o,  oud  to  tbcae  again  the 
two  drilling  machines,  by  means  of  the  screws  p  p  and  the  damps 
A  A.  By  tlieae  arrangenwnta  it  will  be  seen  (bat  the  drilling  mschinea 
can  be  moved  up  or  down,  or  in  any  other  diroctioa  that  may  be  required. 

Tbe  drilling  macliino  ia  a  voty  limplo  and  pretty  ooatriTance.    U 
ooosista  of  a  oaating  tn  which  arc  the  two  air  cylinders  tt\  inch**  dhuneUrl 
and  2^  inches  ttfoko  at  a  b,  which  however  are  not  shown,  being  hidden  by 


till-  fVune:  the  «ir  i«  «iut1«(1  to  tlic-jn  bj  the  cock  m.    Thow  oj'liiideCT 

work  a  crank  oslo  n,  wliirli  ix  geared  tiy  mcniu  of  n  pinion  into  n  wheel  f 

which  drivc«  a  hImitv  </,  pruvidod  with  tballii-re  working  in  groorcs  cut  in 

the  ecren'cd  spindle  i^  in  the  ratio  of  1*75  to  1.    Tho  axle  is  also  geared 

on  the  other  side  bj'  idcbdr  of  a  piniuii  oiid  nhoc)  c  in  &  ratio  of  3*4  to  1 ; 

this  wheel «  is  attached  to  a  nut  which  works  over  tlic  screw  i,  which  hea 

four  threads  to  one  inch;  this  nut  is  kept  in  its  plaoo  bj  the  bearinf?  c, 

and  either  Tcmains  stationary  or  not  as  the  datch  k  may  happen  to  be  dia- 

oonoected  or  in  gear.     When  disconnected  the  nut  is  stationary,  and  the 

drill  advances  1  foot  for  crery  4  x  IS  x  1*75  =  84  revohitioos  of  the 

engine.    When,  however,  the  wheel  «  is  in  gear,  the  nut  advanoes  in 

the  same  direction,  and  checks  the  advance  of  the  drUl  at  Uie  nU:  of 
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STi  =  85  X  J  =  8'i5  inche«i  the  diffenjuoe,  8'S5  inches,  bwin  the  actual 

advance.  ftliL-ii  the  drill  <'i]i«ra  tiie  rook,  this  clutch  is  put  in  gear,  and  is 
uken  out  when  the  drill  it  withdrawn.  The  drill  y  is  fiicd  to  the  driring 
screw  I  by  means  of  a  univcr«nl  joint,  so  that  it  niny  alter  its  direcLtoo 
with  any  diflcrciKK  chat  may  arise  iu  the  ntitnrc  of  the  rock  to  impede 
its  profO^ss,  n*  (/  are  the  exhauMl  holes,  /  is  a  wheel  which  serves  as  a 
starting  gear,  and  A*  is  a  counterbalance  weight. 

A  niaohino  of  this  deacription  is  now  Iwinin;  made  for  Mcmn.  BeD 
Brotlier«;  whilst  othen  arc  als"  to  be  applied  by  Uessra.  PahaQr  &  Co., 
at  tlie  Port  Ktilgrave  and  Grinkle  Mines. 

With  a  [iresaiire  of  40  lbs.,  holes  are  drilled  at  the  rale  of  3  feet  p«r 
mintite  ^  inches  in  diameter,  which  allow  the  powdur  to  gt:t  well  to  the 
bottom  of  the  hole  and  tliey  act  oa  efficiently  as  the  triangular  holes  made 
by  the  miners. 

Each  drill  is  in  charge  of  one  skilled  miner  who  has  with  him  as 
Bssistjuil,  and  in  a  shift  of  8  hours  they  put  in  about  20  holes,  averaging 
from  4  to  5  feet  in  depth.  After  they  leave  the  place  they  are  followed  by 
a  skilled  miner  who  charges  and  fires  the  shots;  labourers  then  break  up 
and  Sll  the  ironstone,  so  that  two  akilit^d  men  do  tlie  work  usually  requir- 
ing nine. 

Seven  or  eight  working  places  are  set  ajmrt  for  each  machine  i  at  the 
pn«ent  time  throe  ar«  at  work,  and  as  they  each  work  two  shifts  per  day, 
die  total  prodticlioii  suinewhut  exceeds  SOU  tons. 

The  tons  per  hole  were  foand  over  a  long  period  to  average  2  98  and 
the  ci»t  for  powder  S'Odd.  Tho  drill  consists  of  a  twisted  augur-sha])ed 
tool,  made  from  an  oval  boi-  of  steel  specially  manufactured  for  tho  purpose, 
the  result  being  BU<!h  that  it  is  intended  to  increase  the  use  of  them. 
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At  Die  lutnea  of  tlie  other  ownen  previously  mentioned,  they  hare 
ftdoptoJ  drillA  willi  n  ]>ei'cn»ion  action,  Huch  aa  the  Burleigh  nai  lagnnail, 
bnt  Uic  natnre  or  tlic  ironstone  iitmvh  that  iiiileu  mter  at »  high  prenon  is 
ii)JMt«cl  Into  the  liolo  it  quickly  forow  n  pasty  mam  which  choko*  it  utd 
■tops  the  opuntion,  ho  that  Uicy  have  tlic  double  troablc  and  «xpeiiac  of 
oonrcying  water  u  well  oa  air  throughout  thu  workingR, 
HAULAOE  Br  ENI>LRSS  ROPK. 

The  sygtem  of  endlees  rope  irorking  hns  lieen  described  in  tlto  well- 
known  report  on  "Underground  Ksnlage"  (Volume  XVII.) 

ltd  f^at  value  oonaista  in  the  slow  continnona  movement,  b  the  abaott 
total  abannoe  of  friction,  in  the  moTemenl  of  the  rope,  and  in  Uio  »dmi* 
tagee  obtained  flmin  any  part  of  the  nMd  liaving  n  gradient  in  fUvonr  of  tlw 
load  instead  of  great  lengths  of  the  rope  being  dniggMl  at  high  speeds  rarying 
ftoiD  10  to  20  miles  per  hour  over  rolI«n*,  tht  whole  length  and  weight  is 
carried  by  the  wagons.  It«  adraiilogc  had  been  well  tested  by  the 
writer  at  Pagebatik  CulNery,  wber«  the  fopu  is  carried  on  the  top  of  the 
tuba  i  bat  in  this  district  the  wagons  arc  so  heavily  loaded  that  the  stone 
projects  1&  inches  above  them,  and  it  was  tbenfiire  neceoBary  to  design  w 
attachment  underneath.  This  has  been  very  snoonsftilly  done  by  meUM 
of  an  arrangement  shown  in  Plates  XFV.  and  XV. 

The  cylinder  of  the  engine  which  drives  the  rope,  is  <>nly  12 
inches  diameter  by  18  inches  stroke,  and  is  connected  hy  iwrcl  gearing 
to  an  upright  shad,  whicii  carries  a  6-foot  dip  sheave,  and  tills,  with 
an  indicated  pa«-cr  of  7  horses,  is  sufllcient  on  a  lovel  road  to  bring 
ont  7&0  tons  pc-r  day  a  distance  of  ffOO  yards.  Eadi  wagon  ourio  about 
86  owts.,  and  it«  resistance  ia  about  40  pounda  jxr  ton. 

The  writer  acknuwlodgos  that  compreaaed  air  drm  not  afford  a  high, 
BBefU)  effect;  but,  in  mines,  steam  enginu  and  boilera  are  the  indirect 
canse  of  moch  greater  expense,  often  oonplcd  with  danger. 

Hate  XIV.  ahows  the  self-acting  attaching  appamtiia,  which  oonsuts 
of  a  bent  lever  a,  working  between  o  Kplit  rail  n  this  lever  is  keyed  oo  a 
aockei  sliding  on  the  shaft  b,  which  it  turns  by  means  of  feathen^  OD 
which  are  also  keyed  two  other  levers  (  an<l  rfj  the  lever  e  has  a  roller 
which  lifts  the  rope  when  a  ia  depressed  by  the  tub  mnntng  over  it  when 
the  lever  d  with  its  roller  »  nibtiing  against  tlic  Itevclled  upright  /  drami  the 
sliaA  b  and  the  lever  c  with  the  rope  towards  the  hook  k  into  which  It  falls 
after  the  wagon  haa  pa«ed. 

When  it  ia  decided  not  to  attach  tbo  tabs  to  the  ropes  the  lever  a  can 
be  withdrawn  Rvm  between  the  split  rail  by  the  handle  y.  In  oider  that 
the  book  k  may  be  always  in  tlie  positioti  bo  receive  the  rope  a  pio«  «f 
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an^  inm  h,  working  on  n  pivot  y  and  kept  in  pcwtion  b;  a  weiRbt 
and  pulley  c  le,  is  -plaixd  in  a  slanting  poaitiou  Ixitweon  the  roila ;  this 
catcbea  the  hook  in  wliitlovcr  posilioo  ft  tnny  be  in  vfIwr  the  tub  oomes 
up  and  tarns  it  round  till  it  lit  in  the  poaition  ahovru  at  Fig.  8. 

The  detaching  t^paratus,  Pliitc  XV.,  ft  niiidi  inure  Riinplt,  Aud  oon- 
iiiata  or  the  lever  a  working  between  Bi>lit  rails  and  actuaU'd  bj^  the 
pasHJRg  tub.  This  turns  the  shaft  li,  rnitius  the  Icror  b,  and  lifts  tlie 
rope  out  of  the  book  k.  During  the  time  a  slight  dirergcncc  niad«  in 
the  line  of  rail  canscs  the  hook  to  more  aside  ftom  the  rope  wliiob  than 
dropa  wben  released  by  the  lever  h, 

LtmpsKY  sHArra 

The  ntimbcT  of  vhud*  «uiik  in  the  nortbtrm  districts  bas  Wn  of  lat« 
years  so  very  nnull  ihiit  it  wiw  obii.*fly  to  give  the  younger  nivinlx-nt  of  Ibis 
Institution  an  opportunity  of  visiting  sinking  pics  that  tbc  invibLtion  was 
oflfercd. 

The  strata  of  the  district  is  of  course  much  milder  in  its  cl)ariu;^t«r  than  in 
the  omil-field.  Mr.  John  Mnrley,  in  bis  Paper,  Vol.  V.,  j^se,  IC'v  on  tbc 
"dereland  Iroustone,"  gives  nil  the  necessary  geological  dcecription  of 
it;  bnt  it  is  in  the  porous  soft  naliiro  of  the  strata  that  the  great  ditBculty 
in  sinking  pits  cousisU,  as  so  little  siiitaUe  rock  for  making  crib  beds  is 
met  with. 

The  sinking  of  two  15  feet  pits  oommeneed  on  tbe  S6th  April,  1890, 
and  the  ironstone,  at  a  depth  of  Si  fathoms,  waa  reaobed  3rd  Xorcmber, 
1881.  ■ 

Dtiriug  this  time  Icudors  of  wutcr,  ami>uiitiiig  to  1,700  gallons  per 
minute,  wen  psasod  through,  and  nearly  CO  fathoms  of  tubbing  put  In. 

As  it  woe  always  intended  to  tub  off  the  u-atcr,  a  temporary  pumping 
engine  only  wiia  erected,  consisting  of  two  24  inch  cylinders  by  4  feet 
stroke,  geared  8  to  I,  with  45  poiiudM  »tnini  pressure. 

The  pumiM,  one  ^0  inch  set  and  one  18  inch  set,  both  worked  in  the 
bottom. 
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S.— „   18        „      2    „     ,,.  SliiRlii  nrib,  20"   *   0".  Uul  but 
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Below  this  the  alum  shale  or  nppcr  lias  and  the  jet  rock,  being  of  «  soft 
Impenrious  DAtiin>,  contained  do  water,  but  in  the  loner  part  naoh 
Influnmable  pw. 

The  cribbing  is  shown  ia  detail  in  Plate  XVI.  The  ting  orib,  Fig. 
1,  is  about  4  feet  7^  inches  acroHs  the  inner  arc,  and  liaa  a  ring  or  trntter  a  to 
collect  aaj  water  Uiat  may  nin  dnwD  the  walls  of  lli«  iihntl;  it  is  1  ( inctMa 
thick  all  over.  Figs.  S  and  4  show  Uio  three  single  cribs.  Fig.  4  being  a 
section  through  \  B,  Vig.  3;  thctc  cribs  arc  aUu  1^  inohoe  Uiick.  The 
three  bottom  dunbb  cribs  are  ahown  in  Fig.  6,  the  top  ono  being  32 
inchce  wide,  and  tho  bottom  one  20  inches,  the  ptnu  being  the  same  for  all, 
as  eliowQ  in  Fig.  3.  Both  the  single  and  the  doubU  orlbs  ban  Mcapt 
Talrcs  f.  Figs.  8  and  fi,  to  release  tho  air  as  ft  escapes  hoax  the  bwik  of 
tho  tubbing:  wbn«  ths  doQbhi  cribbing  is  used,  the  top  crib  has  simply  a 
bole  ca«t  in  it  to  allow  t)ic  projecting  part  of  the  bottom  to  pOM  through. 
The  tubbing  ia  shown  in  Plati;  XVII.,  FigH.  1  and  fi.  Tlie  tubbing  of 
the  fitBt  twenty  Mhoms  was  made  j  inch  thick;  the  second  twenty,  |  inch 
thick,  and  tbe  last  tn-eiity,  1  inch  thick.  Every  segment  of  tubbing  baa 
a  hole  z  in  its  centre,  fttted  with  a  wooden  ping,  which  can  be  bored  oat 
when  it  is  dcNireil  to  tap  tlie  tubbing. 

WiMtn  a  suitable  place  ia  found  to  lay  the  varions  critts,  the  diameter 
of  the  shaft  is  widened  out  and  the  bed  carefhlly  levelled  all  round;  the 
0(gmcnt8  are  then  placed  in  position  on  the  stone;  between  eaoh  aegmeot 
•  piece  of  ^  inch  deal  sheeting  is  pboed,  and  behind,  pieces  of  deal  are 
carefully  packed.  As  soon  aa  the  whole  ia  laid  it  in  wedged  tight  by 
driving  in  wooden  wedges  both  behind  and  in  the  joinL  The  tnt>bdng  is 
wedged  in,  in  a  similar  manner.  Pig.  'i,  Plato  XX.,  ^ows  bow  the 
tabbing  ia  finished  off  at  the  bottom  where  it  rests  upon  the  bal  dotible 
crib.  The  laiit  row  but  one  of  tnbbing  a  is  widened  out  at  its  bottom 
flange,  tlw  last  row  b  haa  both  top  and  bottom  Hiuigcn  m  wide  as  the 
bottom  Soage  of  a,  and  in  snitable  places  has  podcets  cact  in  It  to 
carry  tho  ends  of  the  wrought  girders  a.  Fig.  1,  which  support  the  cistern 
BJid  the  whole  weight  of  the  pumps  which  are  placed  within  tltem.  This 
row  of  tubbing  again  rmta  on  the  double  cribs  t  d. 

Dynamite,  on  account  ofitseffideiu^  under  water,  waa  almost  entirely 
used;  in  the  pumjiing  shaft  ij029  sfaota  were  fired  and  a  great  number 
of  shifts  were  worked  by  ainkera,  including  all  work  at  the  tubbing  and 
pumps. 

The  mino,whcnftilly  opened,  is  intended  to  produce  1,500  tnnsinShours. 

Tlie  winding  enginm,  bupt  by  John  Fowler  and  Co..  will  ooosiat  of  a 
pair  of  M  inch  cylinders  with  0  feet  stroke,  witJi  a  conical  drum  increasing 
torn  17  feet  to  21  feet. 
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Time  in  drawing,  30  sect.;  lime  in  ohanging.  25  ecce.  Distaiioo  of  drum 
to  oDntrc  of  pit  eliiift,  1 1 5  f<.-ut ; — und  the  wbolu  plnccd  upon  a  concreu 
pillar,  composed  of  12  parld  of  frecttoDe  to  1  of  cement. 

It  will  bo  observed  Chat  one  or  two  of  tlie  cribc  failed  to  hold  tho 
wst«r.  This  was  not  so  much  from  the  character  of  the  stone  as  f^m  the 
shall  harinf;  been  annk  on  a  fault. 

Plah-  XVIII.  itlxiK-H  the  general  amngemtDt  of  tbesinldng  moohiner^ 
nt  tho  anrfncv;  a  is  t)ic  main  joclc  cn^ne-hooae  n«od  for  raidng  the  men, 
stone,  mbbigb,  tx.t  b  h  the  pumpiuj;  cngiuc-liouso.  The  engine  has 
two  cylindera  24  inchca  diameter  by  4  fvet  stmkc,  it  is  gi.<arcd  S  to  1,  and 
is  worked  with  st«am  at  45  lbs.  pressure  c  is  ihi:  crab  cuginc-honso — 
this  enfcine  has  two  1-i  inch  cylinders  with  3  feet  stroke,  and  they  work 
the  crab  by  means  of  n  screw  and  worm  wheel. 

Plate  XIX.  shows  the  mode  of  linugipg  the  aott  by  mcAns  of  ground 
blocks,  ncd  laeklua  A,  and  Platv  XX.  Hhnwg  tlie  mode  In  which  the  pimps 
and  cisterns  aru  supported  by  the  tubbing. 

The  strata  passed  through  is  given  in  the  following  table : — 
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ON  AN  KLKCTIUC  SAFETY-LAMP,  WITH  POETABLK 
SECONDAKY  UATTERY. 


Br  J.  W.  SVfAS. 


At  &  prenoua  meebing  uf  the  Institato  the  writer  tiliowe*]  no  ck^ctric 
safctj-tiunp,  wliich  was  the  lii'st  attempt  ever  miujo,  he  bulioTcd,  to  adopt  the 
iDCanJcvoMit  form  of  electric  light  to  the  purpoecs  or  mine  illuminittiun. 
ESnce  tJiCD,  modificalious  ia  the  I'orm  or  the  lantern  oontaining  the  lamp 
hare  been  proposed  hj  Mr.  Cromptoo,  bj  MiHers.  Graham,  >nd  by  Mr. 
JAmicflon.  The  Inmp  which  ia  exhibited  lo-day  is  a  still  furtlicr  develop* 
mcnt  of  the  idc-n.  Both  Imnp  and  lantern  are  much  smaller  liian  the 
original  lamp  ehuwn  to  the  Institute,  iu  fuel  thtui  any  other  of  tlto  same 
daait. 

1'lic  lamp,  for  the  ci^ustmction  of  vrhich,  in  the  present  diminutive 
form,  he  wha  indchtod  In  the  skill  of  Mr.  Gimniin{;bam,  ia  calculated 
to  give  the  light  of  two  or  three  caudles.  It  ifl  so  attached  to  the  coo- 
ducting  wircD  that  good  contact  is  made  with  them,  and  the  renewal  of 
the  temp  can  be  effected  with  grait  cau. 

As  to  Uie  lantern,  it  is  compact  and  light;  it  consigteof  but  fcwparl^, 
and  these  are  of  a  simple  and  inexpenaivo  character.  It  has  a  ring  a 
(Plate  XXI.)  at  each  end  for  suspciiBion  in  either  an  upward  or  a  down- 
ward position;  and  tliere  is  a  screw  central  contact  b,  to  connect  the 
lantern  with  the  cable  containing  the  conducting  wires  in  communication 
with  the  apparatus  generating  the  electric  current. 

In  connection  with  the  lamp  there  is  the  striking  norclty  of  a  port* 
ftblcclectridty-generating  apparatus  in  the  nature  of  a  secondary  batter  j, 
contained  in  a  small  wooden  hoi,  which  renders  the  safcty-iamp  inde- 
pendent of  the  main  wires  conveying  the  current  from  a  distant  dytnimo- 
elcctric  machine. 

Tlie  dynamo-electric  machine  would,  however,  still  be  required,  even 
with  the  portable  cells :  for  what  is  contemplated  ia  that  the  purtuble 
secondar)-  cells  contained  in  tbe  box  should  be  t^ken  to  the  dynamo  to 
be  ibargcd  by  its  action,  and  that,  after  being  so  chargtd,  iheae  )iiirtable 
■totes  of  energy  sbonld  be  sent  into  the  [ut  workings  on  trucks,  tliere  to 
he  connected  with  the  lainpf 
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Such  a  nt  of  oella  aa  Uiat  now  exliibited  will  keep  the  Ump  ligi^hted 
for  oTcr  one-  hour;  prubablj.  a  net  wei;;hing  about  SOlba.  would  keep  ii 
lighted  for  tight  hours.  Wlicn  the  energy  of  the  cell  has  become  ex* 
hansted,  it  can  be  r6«ti>rvil  an  iiiilcl^nit<r  niinilMr  of  tinica  by  being  put  in 
commanication  with  the  (lymimo-clectric  nutchine  before  mentioned,  which 
may  be  supposed  to  bo  in  a  central  and  safe  position  in  the  pit. 

The  actual  east  of  supplying  tlio  current  and  keeping  the  lamp  lighted 
would  be  very  small — probably  less  thou  tlie  ccist  of  oil  for  producing  an 
e(|Qal  amount  of  light  by  iiteana  of  the  ordinary  pit  lamps.  Tito  moat 
neriouit  oost  woald  I)e  for  the  plant  for  the  dynamo  and  en^'no,  for  tlic 
boxes  of  ctlifl,  and  for  labour  in  transportiii);  tliem  to  and  from  the  ])lace 
where  tbey  were  nacd.  The  writer  is  sorry  he  cannot  give  even  on  idea  of 
this  part  of  the  m»t  of  applying  tJie  syttem.  It  is  very  ]xiMihle — il  is 
even  very  jvebablt — tliat  the  store  cells  may  be  improved,  so  os  to 
raulcr  thsm  le«  bulky  and  heavy  and  lev  costly :  so  mnoh  so  that  the 
writer  has  preferred  to  wait  a  short  time  before  submitting  drawings  oftlwo) 
to  the  Inalitutd  for  pahlinition  until  the  improvements  snggcsted  by 
exporlonoe  have  bees  mode.  The  weight  of  the  hunp  Is  ]|lb«.,  and  the 
weight  of  the  box  9}lbs. 

The  hunp,  it  is  hD|ied,  will  be  considered  much  improved  since  the 
Rnt  one  was  shown,  and  be  found  to  have  readied  a  Tery  practical  and 
salis&^tory  form. 

As  regards  the  sonrce  of  eleotric  power,  tlie  writer  reeliiM^  almoit  m 
strongly  u  anyone,  that  the  details  of  that  portion  of  the  aohcoM  nqnfrt 
fnrther  development;  and  one  of  the  objeots  in  view  jn  exhibiting  tliis 
imperfect  apparatus  to  the  members  of  the  Itintilutc  to-day  is  tbo 
advMtoge  of  obtaining  criticism  and  advice,  guid<M],  us  it  will  be,  by  that 
practical  knowlcdgo  which  only  miners  can  ))OMes«,  and  which  Is  looked 
to  u  likely  to  be  of  assistance  in  producing  a  still  moro  complete 
solution  to  an  interesting  and  iniportaut  problem. 


Sir.  Faynk,  in  reply  to  qtiestions,  could  hardly  say  with  certainty 
whetlier,  if  tJie  lantern  was  accideutly  broken  in  a  fiery  mine,  it  would 
explode  gas;  breaking  the  wire  connecting  the  lamp  to  the  sonroo 
power  certainly  would.     Ue  understood  that  some  experiments  had  been' 
made  with  the  lamp  in  the  neighlxiurbood  of  Nottingham  whi4:h  wint  to 
prove  that  the  breakage  of  the  lamp  would  liro  gas ;  bat  Mr.  I*iii 
Wood's  informatioD  did  not  aeem  to  oonfirui  tliis. 
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Ur.  Robs  «ai<l  Uic  lamp  would  be  mndc  ufor  by  C0T«ring  it  vith  irin> 
gaiUK.  If  the  lamp  wiu  broken  in  itfl  pn«ejit  condition  the  carbon  would 
be  in  B  white  host  for  a  momuiit,  luid,  in  n  Huitabk  atmoBphere,  an 
exploaion  ooald  not  be  aroidcd.  If  there  was  gaiizo  round  the  lamp  the 
flame  wotild  not  pass  out. 

Mr.  OocHUAKB  snggestwl  that  a  leqnest  be  made  to  Mr.  Swan  to 
allow  a  lamp  to  be  b^>ke^  in  an  explosive  mixture,  and  then  they  would 
■ee  whetlicr  an  explosion  took  place  or  not.  It  oould  be  done  at  the 
expense  of  iJie  Iiwtitute,  and  a  few  pounds  would  l)e  well  spent. 

Tlie  PBKSjnt:,vT — One  experiment  wuuM  hardly  prove  anything  unlea* 
it  oaoaed  the  go*  to  lire.  It  would  rcqnire  a  j^at  many  Ui  prove  that  an 
cxpkwUin  would  not  oocur  if  ihu  gla«8  were  broken. 

Profenor  Uebsciibl  iLiike<l  whether  the  lainp  uniitd  not  be  fixed  per- 
manently to  tlie  bos,  80  tliat  the  um  of  niroa  cnuld  be  avoided,  and  one 
miuroe  <if  dmigi-r  bo  thus  removed, 

Mr.  Patxb  «aid  that  two  or  three  weeks  ago  Mr.  Bwan  pTC})ared  a 
Hketcb,  with  tlio  lamp  placed  on  the  top  of  the  box,  which  would  do  away 
with  wirea  ultogctber. 

The  Prbsidext  proposed  a  vole  of  thaiiku  to  Mr.  Swan  for  hi*  kind- 
oew  in  Bending  the  lamp  and  preparing  the  description.  Thoy  regretted 
that  Mr.  Swan  bad  not  been  able  to  attend,  bat  he  had  been  well  represented 
by  Mr.  I'ayoe.  lie  thonght  this  wa«  one  slep  towarda  the  practical  solution 
of  the  difficulties  attending  electric  lighting  underground;  and  hoped 
it  wotild  Ijo  carried  Inrttier,  and  that,  in  the  end,  they  might  have  a  perfect 
kmp,  not  only  to  aSord  an  excellent  light  nndergronnd,  but  also  to  make 
themsolves  perfectly  safe  with  it.  lie  saw  one  difficulty,  and  that  woa  that 
they  would  not  know  what  sort  of  atmosphere  they  were  working  in  until 
they  felt  the  effects  on  their  breath. 

Mr.  LiKDSAT  Wood  seconded  the  TOto  of  thanks,  and  it  "naa 
Bnanimously  piutsed. 

The  meeting  then  Kparatcd. 


TRB  nXSIDKNTM  JU}DHB0& 
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THE  PRESIDENT'S  ADDRESS. 


OsNTLEUKK, — In  luldiYWDg  foil  to-dny.  my  first  duty  is  to  return 
yon  my  wnoere  thankfl  for  the  honour  yoii  have  done  mc  in  electing  me 
to  tlie  position  of  Prcflident  of  your  InsLitution.  I  could  have  wished 
that  yotir  choice  hod  fullen  on  Boiue  one  mr>re  competent  to  discharge 
the  duties  ot  this  re«{>oiisiblc  post ;  but  I  will  uao  my  bent  elTorts  to  Tollow 
in  the  foot£tepa  of  those  who  have  pireceded  me,  and  I  tnmt  that  tlic 
memben  of  the  Institute  will  iiuist  mc  ns  much  as  pouible  iu  my  efforts 
to  ensure  its  prosperity  and  to  cany  out  the  objects  tor  which  it  wun 
founded, 

1  need  not  ray  that  one  of  the  principal  of  these  objects  was  the 
Kctainment  of  a  gi-eater  degree  of  safety  in  tlie  working  of  our  mines;  and 
I  propose,  therefore,  in  the  first  place  to  glance  at  what  has  been  done  in 
this  direction  within  the  limt  few  yuant. 

The  terrible  and  ovcrwhthning  culamilicK  which,  notwilhet4inding  all 
the  Bcientiltc  appliances  and  improvements  of  the  present  day,  havo 
continued  to  orertake  our  collieries,  induced  the  Government  to  issue,  in 
1879,  a  Royal  Commission  to  enquire  into  accidents  in  miacs,  and  the 
possible  menns  of  preventing  their  occurrence  or  limiting  their  disastrous 
consdiuencos. 

The  names  of  the  Commissioners  are  a  siiHicicnt  jruarantfc  that  tlie 
enquiry  wilt  be  most  complete  and  exhaustive:  indeed  the  list  of  subjects 
on  which  the  Commisaionera  reqtiired  information,  and  the  fact  that  they 
are  personally  making  various  investigations  and  eiporimonts,  show  that 
their  report  will  embrace  all  that  is  known  on  the  subject  or  can  be 
devised  to  attitin  the  object  in  view. 

Naturally,  we  are  all  anxiously  expecting  this  report,  but  the  work  is 
n'idcntly  such  that  much  time  will  be  required,  and  it  is  satisfactory  to 
know  that  the  Oommiasioners  arc  determined  to  cany  ou  their  researches 
nntil  th^  have  Uiorooghly  invcstigaU-d  all  points  bearing  on  the  subject. 

They  Imve,  however,  issued  a  preliminary  report,  with  a  summary  of 
tbo  tridenee  taken,  the  heads  of  which  show  the  great  range  of  their 
enquir}'  and  the  pains  tliey  have  t«keii  tu  elicit  the  opinions  and  experieuce 
of  men  of  all  classes  evtniiectcd  with  con)  mining. 
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TUX  PBRAIDRKTft  ADUSKW. 


Before  leaving  this  eabject,  I  would  wish  lo  point  out  Uwt  (he  Oom- 
miratoners,  in  alladini;  to  the  annnal  nnmU'r  of  deaths  caused  bj  MCJdents 
in  coal  mines,  obaerre  that  whiUt  the  total  number  of  deaths  remaiiu 
almost  the  sarae,  the  number  of  persons  employed  has  neariy  doubled 
during  the  last  thirty  yeare;  ao  that,  as  compared  ivilhtlie  numbers  of  lh« 
persona  fimiJoyed,  tlie  losa  of  life  ha«  l)een  rRdtiocd  t)y  one  half. 

The  Oonmiiiwioncni  espreM  a  Htron^  opiiiiou  that  this  bcoeiicisl  result 
ia  to  be  attributed  to  the  action  of  legislation  and  the  spirit  of  enquiry 
and  emulation  fostered  by  local  EcienLifiL-  Institubjs  of  Mining  Bnginecrs. 

We  cannot  bnl  consider  this  to  be  a  very  high  tribute  to  the  effidenc; 
gf  yonr  Infllitutc,  which  naa  the  first  of  such  societies,  and  it  should 
enoOTUifpe  ns  to  give  oar  most  earnest  attention  to  all  subjects  which  bear 
OD  the  incnaaed  safety  of  onr  mines  and  their  proper  development  and 
working. 

In  vousicWiiig  thiit  question  of  wtfety,  an  cfliciQUt  ^-entilation,  or 
4]naDtity  of  air,  though  by  no  means  the  only  requirement,  is  certainly 
one  of  the  most  necessary,  if  not  the  most  important;  and,  naturally,  the 
first  thing  to  consider  is  the  best  means  of  producing  a  tnfflcient  cnnent 
of  air  in  our  pits. 

In  the  onrly  yvant  of  the  existence  of  the  Institute,  the  chief  discowions 
on  this  point  were  as  to  what  was  the  best  means  of  attaining  this  end, 
and  the  ]>uwer  to  be  a]>plied  for  this  purpose,  whether  fttmace,  fan,  or 
Bt«am  jet. 

I  think  we  may  now  consider  that  the  fan  occupies  lite  first  podtloa, 
no^t  ])crlia{)H  for  very  dee])  mines,  wiiere  tlie  fnraivcc  still  liolds  its  owni 
and  the  cliief  point  of  disciissign  during  kte  years  has  been  a«  to  the  best 
form  of  rcntilating  fan.  whether  it  shonld  be  one  acting  by  oentriJVgial  ■ 
foroe  or  by  direct  displacement  of  the  air;  whether  open  ranningi  di*>.j 
ctinrgin)^  dirctrl  into  the  atmuephcre,  or  miming  in  a  com  with  aoonSlMd^ 
outlet :  and  whether  the  rcqnircd  velocity  of  the  periphery  is  to  be  attained 
by  a  large  diameter  of  fan,  or  by  naing  a  small  fan  at  a  high  velocity. 

Varioas  papen  hare  been  read  and  diaciieaeil  before  your  Institot* 
showing  the  merits  of  the  different  fomu  of  fan  now  in  use,  bat  it  was  felt 
that  a  satisfactory  oompariaon  amid  not  be  nude,  owing  to  the  experimenta, 
the  results  of  which  were  given,  having  bc«n  carried  oat  by  diOhrent 
obarrren  on  different  basos,  and  to  some  extent  under  raiying  oondtdoof. 

In  oonscqnence  of  this,  a  committee  was  appointe<l  by  your  Ii»tilnt« 
to  eiperinwnt  on  ventilating  fans  of  eeveral  descriptions. 

Dnder  the  aospiccs  of  this  oonunittee  many  Guts  were  oarafblly  aad 
^ytwBaticiUy  tested.  The  reanlts  of  tbcae  experiments  were  given  in  tba 
report  prsKnted  lost  year. 


1in00»  oonuDitt«e,  following  the  cuRlom  of  the  Institnte  in  moh 
CMM,  winot  expreu  nny  opinioo  m  to  nbidi  fs  tbo  bent  of  Ihe  faiig 
€Xperimo&t«tl  on,  Diey  haw  given  fall  pu-ticutant  of  the  working  and 
powers  of  uicli,  which  will  rnublc  any  ono  to  select  the  form  most  suitable 
for  his  purpose. 

It  IB  satisfactory  to  observe  that  the  diSerence  is  mainly  in  the  economy 
of  working,  and  the  osefiil  effect  which  in  several  cases  was  found  to 
exceed  b<\  jter  oeiiC;  and  it  may  be  observed  that  these  maximum  clTecIs 
ore  obtained  when  thu  recpcclivc  fans  on  doing  the  lorgiT  work. 
Unfortunately,  in  Kcveral  ciiscs,  tlic  work  done  was  not  snlBcient  fairly  to 
test  tbo  actual  merits  of  tbeso  respective  ventilating  machines. 

Having  secured  an  efficient  ventilating  power  however,  we  have  only 
taken  the  first  step  towards  the  desired  end;  we  have,  as  it  were,  secured 
tbc  raw  elements  of  an  army  which  it  is  neo&iaaiy  to  drill  and  organise 
if  it  is  to  be  of  any  use  to  ns. 

The  first  thing  to  be  done  is  to  get  the  air  into  the  face  of  the  workings, 
nben  it  is  required  to  combat  our  great  cnomy — gas.  and  to  preserve  the 
■alubrity  of  the  mine. 

This  very  important  point  merits  the  greatest  attention  and  care,  and 
if  not  sufllciently  attended  to,  through  a  deficiency  in  stoppings,  Icaki^es 
at  door«,  croseings,  etc.,  will  soon  reduce  a  jxtwi-Tful  ventilation  to  an 
insignidcant  current  before  it  reaches  the  face,  where  its  work  is  really  to 
to  be  done. 

The  proper  distribution  of  the  air  in  the  workings  is  the  next  point  to 
be  arrived  at,  and  it  has  licon  carofully  elaborated  by  general  practice 
until  it  has  reached  the  system  in  use  at  the  present  dny. 

Accordbg  to  the  evidence  of  the  late  Mr,  Buddie  given  before  the  Select 
Committee  of  the  House  of  Lords,  in  I83.'i,  the  only  system  of  ventilation 
known  in  tJie  coal  trade  up  to  about  the  year  1 76f),  wa«  to  carry  tlie  air  in 
one  current  round  the  f^  of  the  workings,  thus  ventilating  the  extremi> 
dea  of  the  mine  but  leaving  tbc  u-ntrc  or  wn^te  entirely  nnventiluted. 

At  that  time,  Mr.  Spedding,  of  'Wliiu.lmrun,  introduced  the  Byslem  of 
conning  the  air,  which,  as  you  idl  know,  consists  in  taking  the  air  up 
and  down  the  xovcrnl  shethe  of  workings,  so  that  no  particular  pa.<(Bago  or 
working  whb  \et\  without  ventilation. 

This  was  undoubtedly  a  very  great  improvement:  but  still  the  oir  was 
much  impeded  by  the  great  dintnnoe  it  bad  to  travel  (sometimes,  in  Mr. 
Baddle'a  experience,  npwards  of  30  miles),  and  it  was  also  open  to  tbc 
objection  that  in  Rtry  mini.-ii  the  air  became  much  contaminated  with  gas 
bcfors  it  hod  completed  its  work,  so  much  so  that  it  was  often  in  an 
inflammable  condition  when  it  reached  the  furnace. 


ISS 


THK  PHEAIDKNTS  ADURBaA. 


This  sj'Rtem  continued  in  force  tfll  alxiiit  the  jcnr  1807,  when  Mr. 
Buddie  devised  the  method  of  Kt>liltin^  th«  air  into  two  currenta  and 
oondocting  nny  explosive  current  to  tlie  up-cmt  without  allowinf;  it  to 
pnss  ovor  the  fiimaGC 

By  thi«  miMtns  the  friction  of  the  fttr  ariung  from  Uw.gmt  leogtb  of 
the  air  couiws  was  considerably  rcdiiced,  the  air  was  tooi^^  into  tha 
fact  in  a  purer  condition,  and  all  dan);cr  of  ttie  nxploBivG  current  Rring  at 
the  niruaoe  waa  obviated.  Tiiese  were  the  radical  improvemcnlA  tn  the 
ventilation  of  culticries,  and  tbey  were  followed  by  the  ndoptJOD  of  tfat 
further  aplitting  of  the  nir,  so  that  each  district  Hhould  have  iU  own 
currtnt,  the  different  diHtrictii  being  at  finit  only  separated  by  stoppinga, 
but  aftcrnaTds  in  many  owes  by  nolid  barners  of  coal,  tliiis  isolating  them 
fKim  each  other  except  at  the  outlet  and  inlet,  and  therefore  nutkinf;  them 
mora  likely,  though  DDfortnnalcly  not  oortAin,  to  escape  the  general 
destmctioQ  which  nsually  attended  an  explosion  in  workiugs  which  were 
all  connected  indiscriminately.  It  has  beeu  nr^d  that  in  FJiji^iand  we 
do  not  pay  HuflUcienc  altentiou  to  ascensional  ventilation,  that  is,  tiio 
Bmngetnciit  of  the  nhafta  and  air  ooursca  so  Ihnt  the  {ntalcc  air  Is 
GondDcted  downward*  and  the  return  rises  towards  the  upcast,  thus 
taking  advanti^o  of  the  incmtaed  t<mpcmtiir«  of  the  reltini.  I  think 
this  apparent  neglect  arises  from  the  eoinpamtirely  Icrel  nature  of  the 
■cams  in  tliiw  district,  which  does  not,  in  fact,  admit  of  any  great 
advantage  being  taken  of  the  application  of  this  natural  law. 

However  good  the  ventilation  may  be,  it  is  evident  that  ft  cannot 
always  eusDre  safety  when  sudden  ontbunia  of  gas  take  plac«i  ind<«d  in 
some  coses  the  large  supply  of  atmospheric  air  may  lead  to  a  <iuicker 
prodnotion  of  the  explonve  mistan  which  is  often  so  fatal  in  ite 
oonMtjuenoes. 

Before  the  invention  of  the  safety-lamp,  ventilation  (if  we  except  the 
flint  and  steel  mill),  wat  the  only  safeguard  in  fiery  mine*,  and  there  may 
be  some  who  think  that  no  mine  should  over  be  allowed  to  be  iu  sucb  ft . 
■tat«  aa  to  require  a  closed  lamp.     However  tnie  this  may  bo  >a  aa< 
abatract  rule,  eveiy  one  conversant  with  mining  knows  tlrnt  it  la  pnotioallj  | 
Inpoflible,  and  that  in  all  mines  pr<HliM;ing  gas,  nuIdcD  outburMa  aod 
aocnmolationa  muat  be  gnardtwl  aguinst. 

The  Davy,  Stephenson,  and  Ctanny  lamps  were  at  first  oonsiderod 
quite  soft,  probal>]y  (lie  air  cnrrenta  of  that  day  wen  not  iuflkianttj 
strung  to  interfere  with  this  scue  ofaecurity. 

Bxperieuce  has,  however,  ihovn  that  all  tbeae  lampa  wPI,  tmdv 
certain  cinnmstancot.  allow  the  tUnto  to  pam  tliroagh  the  protwttng 
gaute. 


THR  pHKBininfT'rt  jinnsitw. 


It  vDuld  itfipcar  thht  the  lump*  of  the  JIncwIor  tjrpe  an  fVe«  tnm 
Ihto  defect,  m  ihcy  go  out  at  onc«  in  an  explosive  atmoephrac,  but  thejr 
tuTC  the  dimdvoiitttge  <if  dqwodiiig  oo  tho  glooa,  and  an  aho  liable  to  go 
out  if  nut  c4U^fitltjr  hundlod. 

This  subject  has  been  thoroaghljT  treated  in  yonr  Transartioni!,  aiid  I 
only  aUade  to  it  now  with  the  Tiew  of  esprewdng  n  hope  tliat  the  laboun 
and  experimeatii  of  tJie  Rojrai  CoDimiulon  will  give  us  a  standard  lamp, 
alMoliitolj  safe,  and  of  sooh  a  oanittriictioii  that  it  will  be  italiariictorilf 
noeirod  1^  all  who  need  to  use  it. 

Varioas  fortna  of  lafet j-loinp  have  bvtn  iiiTunted.  some  of  which  to  a 
certain  eilenl  Rilfil  the  reqtiirvd  onditioos,  though  there  is  a  difficulty  in 
some  of  them  in  odmittiug  sufficiont  air  lo  support  oombuBtion.  and,  at 
the  same  time  avoiding  tho  danger  of  forcing  the  flame  through  the 
gauise  by  allowing  a  direct  current  through  the  lamp. 

No  form  of  lamp  appean  to  me  to  be  so  simple  and  efflcacioua  as  that 
now  largely  used  in  the  County  of  Durham.  I  allude  to  what  is  commonly 
called  the  "Tin  Can"  safeiy-lamp,  which  conslsia  of  an  ordinary  Davy 
lamp  encased  in  a  tin  cylinder  perforated  at  the  bottom  fur  tJie  adtniwioii 
of  air,  and  <i\ien  at  the  top.  By  means  of  a  second  loek  the  case  is  finuly 
Btlocbcd  to  (he  lamp,  which  gives  additional  secuiily;  nhiUl  u  giaes,  cither 
square  in  the  form  of  a  single  pan<\  or  circular,  fJbvta  the  tight  of  the 
lamp  to  ahioe  through.  This  I  ooiisidur  a  beuutifully  simple  contrivance, 
and  if  tbe  holes  for  the  admiseiou  of  the  air  are  properly  placed,  it 
will  suind  the  most  severe  tests — in  fact,  I  believe  it  has  never  yet  been 
eiploded. 

I  may  here  remark  on  the  importance  of  ascertaining  that  the  lamp  is 
in  a  safe  condition  before  it  goca  into  the  mine,  as  the  best  lamp  is,  of 
course,  nseless  if  the  slightcKt  flaw  t-xiftg  In  it.  In  addition  to  the  usual 
way  of  examining  curcfiilly  by  tho  eye,  n  gtu*  lest  ia  adopted  in  many 
mines  where  it  is  practicable,  and  is  of  great  use.  The  simplest 
i^Iiootion  of  this  appears  to  be  that  intn>diiced  by  A(r.  Emblcton,  of 
Leeds,  vbich  constats  of  a  ring  of  gas  pipe,  in  the  inn<.-r  side  of  which  are 
bored  a  num1>er  of  small  holes.  The  lamp  having  been  lighted  is  drawn 
np  through  the  ring,  muI,  if  i*rfe«t,  will  not  ignite  the  gas,  but  if  there 
is  ony  imperfection  the  gas  is  lighted  at  once. 

Unfortunately,  gas  is  not  our  only  enemy  in  a  coal  mine.  The  effect 
of  coal  dust  as  an  adjnnct  lo  an  explosion  has  been  for  some  time-  before 
us,  having  in  fact  been  mentioned  by  Mcsa«,  Lyell  and  Faraday  in  their 
Report  on  the  Haawell  ejtplosiun  iu  ISl  1,  bat  does  not  appear  to  have 
attracted  much  notice  till  1870,  when  it  was  the  subject  of  a  eantfully 
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prepared  paper,  rend  by  Mr.  Gdlowivj-  before  the  Royal  Society.  Sinn 
this  time  it  hu  received  conHidcroble  attention,  and  during  the  last  (Hv 
yean,  Mr.  Gftlloiray,  iw  well  m  the  lat«  pTofeHsor  Marreco  and  Mr.  D.  P. 
Moricon,  have  conlinued  their  io\'CBtigQtion8  demonstraliog  its  dangerous 
proper!  iw,  and  Alter  the  eiploiioD  at  Sea  ham,  ProfcflBor  Abel  was  requested 
by  the  Homt  OffiM  to  hiTcatigikt«  the  subject. 

The  reenlCe  of  these  experiments  appear  to  show  that  coal  dost  in 
mines  not  only  promotes  and  extends  eiploaiont,  hut  that  it  may  llMlf 
be  bronght  into  operation  as  n  fiercely  btiniiiig  agent,  and  when  mixed 
with  a  very  tmatl  proportion  of  lire>dam]>,  it  will  opnste  even  as  an 
exploding  agent. 

Frofeutor  Abel  further  fotind  that  dimt  in  eoal  mines,  ignite  apart  (h>nt 
any  inflammnbility  it  may  [kmaom,  cun  opentlc  hn  n  linely-divideil  Holid  in 
determining  the  ignition  of  mixtures  of  only  small  proportions  of  fire- 
damp and  air. 

Tbis  is  an  additional  source  of  dan)^  in  dry  cool  seams,  and  inroKes 
extm  precautions. 

Mr.  Gallowny  ndri«(9  ■  frequent  watering  of  the  roads  where  tbo  dntt 
accumulates,  and  this,  though  a  troublesome  opcrutiou,  appears  to  be  ft 
remedy  that  can  be  applied  in  most  cases. 

Sometimes,  however,  the  nature  of  the  floor  fa  such  that  the  wiur 
causes  it  to  heave  and  give  much  Uouhle. 

Mr.  Uobert  Stevenson  recommends  the  itsc  of  salt  to  lay  the  dust,  and 
jt  is  said  that  even  in  very  dusty  mines  a  sprinkling  of  salt  once  a  wvck 
fbr  the  first  month,  and  once  a  month  afbenrards,  will  eflectually  mbdau 
th*  dnst  and  ukuse  it  to  "lie  like  damp  sand." 

This  beneficial  effect  iu  laying  dust  is  also  vety  notiooablo  at 
^oemouth,  where  the  streets  are  now  wat«ml  trith  salt  water. 

The  detection  of  the  preoenoe  of  Are-damp  is  a  qnestion  of  mnoh 
importance  in  mining.  The  rough  method  of  judging  Ibe  proportion  of 
flt«-danip  by  its  effect  on  the  fijtme  of  a  lamp,  though  the  only  one  yet 
pnctJcally  in  me,  ia  not  generally  considered  sufficiently  delicate  when  tba 
|M  is  present  only  in  small  quantities.  To  Improve  on  this  method 
taiioBa  instruments  have  been  snggoatMl  and  tried.  In  a<ldit(oo  to  those 
of  Mr.  Anwil  (so  fluently  dcacribed)  and  others,  new  instniiDonta 
have  lieen  Inoaght  under  your  notice  by  Profeosor  Forbm  and  Mr.  Liveiag. 
Tbo  former  depends  on  the  principle  in  aoonstics  lliat  sounds  prodnoed  faj 
the  ribtatioD  of  a  tuning  fork,  placed  over  a  column  of  air  confined  In  ■ 
tnbe,  beoonu  mon  andiUe  wIhd  this  column  is  of  the  length  salt«d  to 
the  pitch  of  the  QOt«  piodaoid  by  lh«  fork,  and  thai  the  length  of  this 


columD  is  inflnencci)  hy  the  spccilic  (p-avity  and  luitiiro  of  the  various 
^e«  contained  in  the  tube;  nii'l  the  Utior  on  the  dtffprent  de|p<ee  of 
brilliancj  Rhnwn  bj  two  filatiiiuni  wire*  when  rabed  to  a  red  heat  hj  » 
cnrrcRt  ordci-tridty,  the  one  i-nck«c(i  byglaasinamlxUireofalmotplicrio 
air  ftnd  the  othor  in  a  mixture  of  air  and  gis. 

These  instruntenU  ore  all  very  ioj^eniotia,  and  In  the  laborktorj  appear 
to  give  very  goud  tvsult^,  ihougii  there  may  be  •omo  doubt  u  to  their 
eRicienciy  in  actual  praetioc  in  the  mine.  A  [taper  wu  rend  by  Mr.  Steaven- 
wn  before  yuur  InRlitiite,  in  whii'li  be  thowH  that  by  ngin;;  a  dark  blue 
glaM  the  elongation  uf  the  t^auid  tan  be  much  more  readily  observed  and 
noted. 

Hcsgn.  Mallard  iniil  I.c  Cbntpllior,  who  have  liittly  made  some  experi- 
mentu  aa  to  the  Ixvt  means  of  indicating  tlie  prcwneo  of  fire-damp,  appear 
to  have  arrived  at  the  conclusion  that  this  can  l)e  most  surely  attained  by 
a  combination  of  olMorvations  on  the  action  of  the  ga»  in  lengthening  the 
flame  of  a  tuCsty-Iamp,  properly  con«iriict«(l  fur  the  imrposc,  and  the  height 
and  intensity  of  the  fliiino  cup.  They  slAte  that,  after  some  practiee,  even 
onc-lialf  per  cent,  of  gas  con  be  detected. 

The  quoBtiou  of  the  pnesure  at  which  gas  in  given  off  in  a  ooal  seam 
has  been  recently  brought  under  our  notice  by  the  very  interesting  and 
corenil  eipenment*  mndc  by  Mr.  Lindsay  Wood,  nod  jiublished  in  your 
Transact  ion  H,  Vol.  XXX.  By  boring  holes  in  the  aolid  face  of  the  cool, 
nnd  fixing  in  C4tuh  a  tube  to  which  a  pressure  gauge  was  attached,  Mr. 
Wood  tested  the  prcwnre  of  gas  as  given  off  in  tlic  borehole.  It  wm 
found  that  in  one  ctuc  the  pressure  was  id  lbs.,  and  in  another  the  flow 
of  gas  was  lA'S  cubic  feet  per  hour. 

The  resiilu  do  not  appear  to  show  that  the  pressure  of  the  gas  has  any 
connection  with  lliat  dne  to  a  ordumn  of  water  of  the  depth  of  the  bore- 
hole (Vom  the  Hurfiice;  indeed  they  are  very  much  less;  in  one  case  only 
8}  per  cent.  It  does  seem,  however,  that  the  pressure  varies  for  different 
depths  of  borehole,  and  approximaUily  as  the  B([uaro  root  of  this  depth; 
and  therefore  n»  the  giut  must  cncajie  ihrongh  the  solid  coal,  it  is  possible 
that  the  difference  in  prcsatire  may  \x  due  to  such  escape,  and  that  if  we 
could  bore  holes  of  a  sutlicient  length,  the  pressure  due  to  the  column  of 
water  might  be  reached. 

Considerable  attention  has  of  late  been  called  to  the  suggested  ofRcial 
issue  of  "Colliery  Warnings."  and  it  is  contended  that  these  should  bo 
sent  out  US  occasinu  may  inquire  by  the  Meteorological  office. 

Without  at  all  intending  to  disparage  such  warnings,  or  the  good  inten* 
tions  of  tlicir  ndvociktes,  I  would  observe  that  it  is  still  doubtful  whether 


ISO 


TBK  PBRRiniWT'K  AnttHESS. 


thtn  ia  renlly  any  |>mrtical  ci>nnection  be(««<eii  baroTnelric  j^reanirtt  and 
polliciy  e^tpUmionR,  iw  nny  one  may  olwer™  by  coiniMring  the  nowded 
variationH  of  the  bnromcU-r  with  the  dates  of  mch  nccideiit*.  I  idmit 
that  a  Eiiditcn  decrcnw  in  the  proKttin;  of  the  atiDosphera  witl  probably 
affect  old  Korkingaand^onvoRchnrgcdvith  ga»,bnt  ithnsyet  tobeprOT«d 
that  it  baa  any  apprvcUblo  effect  on  the  iseae  of  ga«  from  the  ooal  itself, 
or  that  it  Ik  in  any  vay  rannected  with  those  sndden  ontburats  which  pro- 
duce Rich  dianatrous  reADltfl. 

What  I  would  wbli  to  f  Riprm  on  tlioae  who  are  In  dmr^  of  conl  roinw 
id,  therefore,  thai  tliey  ehoiild  not  depend  on  or  wnit  for  Lhcw  waminga, 
but  ahotild  UiemselreB  cloeoiy  watch  the  hnromctor  and  note  its  changea, 
and  abore  all,  ahonld  hnvo  their  mince  in  such  n  stat«  of  offideiicy  and 
diacipiinc  a»  to  be  ready,  bo  far  na  their  powere  uil]  allow,  (or  aqy  emer- 
gency which  may  nriac,  no  mnthir  in  what  form  it  oomes. 

Depend  upon  it  no  preoititioii  ahould  be  ncgloct«d  or  deftnvd,  becMM 
the  danger  docs  not  appiar  imminent,  nnd  he  wlio  does  bo  will  moat  annly, 
«t  nme  time  or  other,  be  in  the  position  of  a  general  who  neKlecU  his 
oatpoita  because  be  tbinka  the  enemy  is  still  at  a  distance.  F<<>'cry  one 
dioald  di*posc  bin  plana  so  Lliat  as  far  as  ixwibk  tliey  may  meet  any  con- 
tingency which  may  arise,  and  neror  rely  on  tlie  improbability  of  anything 
happening — it  is  often  "  the  moat  uneipcct<'d  which  doe«  occur." 

In  our  consideration  of  questions  <tf  safety  in  mining,  the  use  of  gun- 
powder should  not  be  orerlooked. 

Gunpowder,  like  fire,  is  h  good  sen-ant  but  a  bad  master,  and  is  blamed 
for  many  acddento,  aometiiuefl  perhaps  mora  than  it  deaores. 

Uy  view  is  that  it  should  oat  be  indiscriminately  IbrUddcn.  I  nm 
fblly  aKre  to  the  fact  that  in  some  mines  which  an  vnj  tttry,  its  g«ncntl 
vat  nny  be  attended  with  risk,  oiul  in  these  it  may  be  a  question  whether 
it  ahonld  not  be  Hthor  abandone^l  or  at  all  eventa  only  naed  on  iniportanl 
flCCAsiooa  and  under  very  etrinf^nt  rules. 

Bnt  surely  tliere  are  many  degree  of  differeowe  between  the  danger  of 
our  most  fiery  mines  and  those  which  |iractkally  prudncc  no  inflammabla 
gaa.  It  must  be  erident  tJisl  in  many  cases  there  b  mlly  no  danger  (n 
using  powder  witli  proper  core  and  prccntilion,  and  I  see  no  reason  why  in 
these  it  alwold  i>ot  be  continued,  whilst  iheru  con  be  no  doubt  that  then 
are  many  such  mines,  which,  as  faraaonr  knowledge  at  preaonlgmirOOfdd 
not  be  carried  cm  without  It. 

Blown-oat  shots,  though  not  verf  IVeqaent  in  tliisdwtrict.  ireiwdaabt 
asonrceofdanger  if  in  the  vicinity  of  any  esploairo  mixtnra. 

In  reference  to  (hia  cnbjcct,  Mr.  Oalloway'a  experiments  show  thai  the 
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■onnd  MMKodnoed  bj  the  explusion  of  a  diargc  of  guii[K>wder  ii  anffl- 
dunl  to  nm  the  flnine  throngli  tko  g^aie  of  it  Davy  or  Clanny,  thon(>h 
not  tlirotigh  that  of  A  MuewterLaiiii».  It  is  tiuJMVkclory,  however,  to  kiiuw 
Lliut  thic  only  occur*  when  the  charge  uf  (wwder  is  cinctly  the  qwntiljr 
lequired;  un  u^-erduu-gv  jnits  nut  ilic  (luuic,  and  an  undercharge  doc*  not 
paaa  it  through  the  gimzc  of  Div  Iiuiip. 

Many  saggeetiotu  bnve  been  modi;  with  the  view  uf  miniuiising  u  fur 
BB  iwiiuUe  any  danger  nbich  may  bHm:  I'runi  firiag  shots,  nmoogst  which 
perfaapa  vatcr-cartridges  are  the  moat  iiigoDii>iis.  Id  these  a  i^httrgc  of 
powder  is  Hurrouuded  liy  a  cauu|$  ooiilaiuiug  water,  which,  <m  die  shot 
being  fired,  la  hunt,  and  ihewutcr  lhti»  lil»uniCed  ih  itaid  iiul  only  to  pre- 
vent all  Qamo  but  hIwj  Co  iucrviisc  the  vffot-t  of  llie  idiul.  Thla,  however, 
)■  doubtful. 

A  Bystem  of  itsiag  couipn-sKd  lime  instead  of  gunpowder  bes  latctj 
been  made  public  by  Mr.  Bcbniitiiui  Smith,  uf  Shipley  C^}llia^y.  In  tbiSi 
lime  in  a  cniiMic  stjite  ia  employed.  It  is  Krutind  to  a  Hne  powder,  and 
oon8o]idat4.'d  by  a  ]>Teiwiiro  uf  iihoiit  SO  tma  inhi  the  form  of  uirtridtccs  i!^ 
iDOhce  in  diami'tir,  hikving  a  groove  tiloiig  the  >ide.  Whc-n  tlie  sliot-holc 
has  been  drilled,  the  lime  i-artridge  \»  tnlrodiiced,  together  with  a  sinuU 
tube  through  which,  after  the  usunl  tiuu}>ing,  water  is  pumped. 

It  is  said  llint  the  wiit«r  thnn  Kuppliird  at  the  far  end  uf  the  sliot-liolo 
causes  the  lime  to  uipuitd  and  l>rin;.'H  down  thusliot  iiinbi'iil  twouiiuuU-a 
In  Bome  espeiimcuts  made  in  Di-rbyxhirc  and  n;cuuity  puhtishud,  thissya- 
teni  ia  aaid  to  save  ii)iuve  SO  per  c^'Ut.  of  htboiir  ae  comjrared  witJi  the 
gotliuK  of  ctiai  by  wedgiug. 

If  thin  oystein  ^loiild  tDm  out  a  general  8iiccei<a,  I  need  not  uiy  it  would 
he  n  grt-nt  liooii  to  all  who  are  working  fiery  minttf. 

It  may  ixj  uslii-it  why  meihuniuftl  nifiiiin  have  not  been  introduced 
as  a  aubatittiw  for  the  L-xpli«ivu  gunpi^wdcr — nnd  indeed  theae  have  not 
been  neglected,  'rhere  are  many  maehines  which  have  been  brought  out 
la  meet  tliis  difficulty.  Amou^iat  othera  may  be  mentioned  tliosc  of 
Mctsrs.  BiddtT  aud  (.'buUi,  the  ingenuity  of  whiL'h  deaerven  nry  great 
creilil.  I  regret,  however,  that  they  do  not  iipia-ar  Niilliciiiitly  sirople  to 
have  ae  yet  eome  into  geiieiiil  iia%  I  tlnnk  this  is  n  eiibject  d^seiving 
our  great  uitention,  and  I  slioiild  ivjoice  lery  iiuich  if,  by  further  impi'ove- 
ments  in  anch  machinery,  tlic  diHictilty  of  «]iol-tiring  could  be  overcome. 

The  question  of  tlia  ]>roper  area  of  toiil  to  be  worked  to  one  ])nir  of 
almfta  has  occupied  euoHidei'nble  attention  ol  late  years. 

In  tlie  early  dayn  of  mining,  the  tvork  was  nutunkily  commcQt.7d  at 
the  oiilci'op,  iiTid  even  when  pits  were  ncf.VMuuy  they  were  so  ahollow  that 
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another  could  be  ecoDomiraily  Hunk  before  tbo  workiogs  had  reached  any 
gTMt  diitsDoe  fntui  Uie  firsl,  it  beiii^  Uien  ewiicr  to  iiiiik  a  almft  thui  to 
oonrc;  the  ooala  a  long  distance  uiidcrgroiind.  But  lui  ihc  ooni  near  tfa» 
oatcrop  becAini;  more  and  more  cxhrniiU-d,  it  wa«  niitiindly  foond  that,  lo 
meet  the  increiuod  oM  ^r  sinking  luid  pliinl,  it  vaa  neoessary  thnt  a  con- 
stantly eitending  area  of  coal  tntist  be  won  and  worked  by  one  entabli&h- 
ment,  until,  through  the  improved  tneans  of  nndcrgruund  baula)^  and 
ventilation,  we  havi?  at  the  ]>resent  day  workings  exteiKliiig  tosnvb  di*> 
tuucGs  tVom  the  aliail  as  vould  in  former  tinic*  Imvo  been  considunMl  qniU 
impowiblo. 

It  i«  not  oootttoded  that  any  danger  otims  flrom  the  mere  iDcniM  of 
the  distjinoe  Co  which  tlie  works  extend.  Tor  T  am  nut  aware  that  an; 
caattally  can  be  oecribcd  to  6uch  distanco,  and  in  tii/cl  we  know  that  fonie 
of  the  mc«t  severe  explocions  h&ve  oocmrcd  in  pita  only  opened  oat  to  a 
very  moderate  exlentt  vhilst  other  coltieriea  have  been  worked  to  eic^ 
tiooal  diitanoea  without  any  such  miBfortune,  and  lh«r«  does  not  appear 
to  be  any  reason  why  they  Hhuuld  be  more  niiiiikfc  than  »lhere:  in  fact,  Ifae 
fortendiog  ramificatjun  of  the  workings,  increasing  in  alt  directions,  sccma 
to  drain  offth«  gaa. 

That  there  can  bo  nu  engineering  difficulty  in  n-orking  mines  to  dis> 
cnnc(-0  even  much  grc<ilvr  than  thoH  n«  yut  atluiiied  must,  I  tliiuk,  be 
admitted  by  all  onnvenaDt  with  tlic  Huhject,  and  the-  fact  that  two  oom* 
panica  aie  proposing  to  oummenco  to  form  a  tnuuel  under  the  Channel  to 
connect  England  and  France,  a  distance  of  at  least  t«n  miles  to  mid- 
channel,  fully  shows  that  tbo  muat  experienced  enginoen  of  the  day  linTS 
no  doubt  of  iL 

The  only  tenable  objection  is,  tliat  the  Ryatem  of  working  huge  areas 
entails  a  corrtsponding  indrease  in  the  nnmberof  men  employed,  and  con- 
sequently in  some  oases  a  gtvntcr  lo«  of  life  when  any  ssfere  oxpktslaa' 
nnfortunately  occurs. 

Tiiia  is,  I  need  not  my,  our  uecvHsity  rethrr  than  our  choice;  it  is 
plain  that  we  would  not  employ  such  a  method  if  the  old  one  was 
still  i>racticable,  but  it  is  not,  and  I  have  no  hesitation  in  aajriag 
tliat  any  restriction  in  this  sense  would  seriously  afTeol  many  im|<ortani 
nndvrtaktngs. 

The  (ctxlenu)-  of  tlie  age  Es  In  titc  direction  of  Utge  results,  and 
limit  tJiis  dtTclopmenl  of  mining  cuterpnse  would  be,  in  my  opinion,  on 
par  with  requiring  our  presoDt  magnilicent  ocean-going  steamers  tu  be  r»>i 
placed  by  the  nuall  cnft  of  former  days,  or  thai  stage  oondMCdiuah) 
take  tiie  plaoc  of  exprtas  trains. 
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One  of  tlie  most  dutreMng  eSbots  of  u  heavy  uoder^und  ciplosiun 
ia,  that  JD  many  cum,  the  explorcrt  ore  unulile  tu  jimcecd  in  coiiKijiiCDOt 
of  the  proaence  of  large  qmntitle*  of  giu. 

iitatj  rnlaftble  houn,  an4  evuii  (liiyK,  are  thuH  ](Mt  to  tlxwc  nho  lire 
endtftvouring  tosiiccntir  llicir  ouiurii<k-«.  Mr.  Flotin't  inrcntiunspromtsa 
to  assifit  lu  V617  much  in  theac  cases.  ThiaappantnatnnsiBtaofa  moutb- 
piece,  or  mask,  connected  by  flexible  tubes  vitb  a  slroii);  aheeC  ooppor 
cylinder,  carried  on  the  back  of  the  explorer,  in  the  fonii  <if  a  kniipwck. 

The  oyliodei  ooiitaina  four  oubio  feel  of  oxygeii,  compniti^d  ti<  xIxUm;!! 
■tnot[AeK«,  and  abore  it  i«  a  aquare  inetiil  box,  cuntjiiiiing  tlio  cjtrbDniu 
acid  filler,  whioh  cuiiRiKla  of  layeiit  of  »ttiatic  imtAW,  by  piiaiiiii)^  thr<>i;gh 
which  Uic  fxliuk'd  brcnth  is  freed  of  cwrboiiic  iiciJ.  An  iiidin-nibbcr  bug 
it  lutcncd  til  front  >jf  the  tn-itrer,  and  is  coiiiieclc-d  by  n  pipe  to  the  uutlut 
of  the  filter,  being  also  in  cotnmunicatiuti  with  the  rcwrvoir  of  oxygon, 
tlie  «u])ply  of  which  to  it  is  regulated  by  a  valve  ander  tlia  control  of  the 
vrearer. 

The  miMk,  which  fiui  iiir-tighl  tu  the  face,  has  two  flexible  valrc  pipes, 
the  one  being  in  oi>tii in tini cation  with  tlie  inlet  of  the  filter,  and  the  other 
(for  inhaling)  with  the  nir  bug. 

The  exhaled  breath  having  paeiicd  tlirou>;h  the  filter,  enters  the  bag 
in  a  puriflcil  «tatv,  und  living  there  aupplied  with  (ixygen,  Ja  fit  to  bo 
breathed  again. 

In  this  way,  the  uxplurer  can  «>ntiniie  hia  advance  cjuitc  inde[:)eiidcnt 
of  the  condition  of  the  nir  surroiiiidmg  bim.  The  plan  hns  been  sc%'cri:-lf 
tested,  both  experimentally  and  in  practice,  and  is  found  to  be  ({tiite  safo. 
It  waa  used  at  Soahnm,  during  the  rL--upening  of  the  Maudlin  Seaiu,  atler 
the  expliiaion  of  lljSO.  The  greatest  caro  was  here  ncccaaary,  owing  to 
the  cual  having  been  on  Are,  and  the  consequent  danger  attending  the 
carrying  in  of  fii»h  air. 

The  nien  using  the  appiimtus  wei-e  able  to  penetrate  to  a  diatauoe  of 
1(K)  yaiil!!  In  advance  uf  the  air,  and  were,  in  fact,  in  an  utniusphen:  of 
uarburetted  hjili'ogen  for  all  tlnit  diBtuno;. 

Since  this  was  written  it  Inis  iiIno  been  used  at  the  recent  acuident  at 
Killingworth,  and  was  there  found  to  be  of  great  service. 

In  connection  with  this,  Mr.  Fleuss  has  also  a  lamp  cuiiHiructed  on 
similar  principles,  which  it  is  necessary  to  use  whcu  exploring  with  this 
ajipuratus,  for,  of  course,  no  ordiitaiy  lamp  ivuhl  Ih;  uf  uny  acriicc  in  anuh 
a  case.  It  is  a  modillcutiun  of  the  lime  light,  spirita  of  wine  being  uaed 
instead  of  hydi-ogen. 

Altnched  to  the  lump  is  11  strong  uupjier  uphoit^,  charged  with  oxygon, 
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ftl  H  presiure  of  IS  to  So  ntniDHpheivH  A  minute  atreaiD  of  ozygeo. 
Ttgulttlcd  byuiiKijiiaiiiig  viilw,  in  nllowcd  to  jmn  betni-cii  ilic  two  wJokx 
of  the  spirit  btiDp,  currying  t!i«  Hume  it^insl  u  cjrlfndcr  uf  time. 

The  Ininp  being  uiitiruly  cut  offrrum  tliv  sarruiindiag  ntmoRphere  bj 
Iho  donlJe  c:opptr  uming,  wilti  water  bctwcx^^n  Die  inner  itnd  oiiler  ttrvioos, 
tlirairt  iu  light  thruiigfa  discs  of  pUin  glass  iusertcd  in  the  casings,  and 
is,  tit  uonnic,  aiisolatelf  safe.  It  will  burn  four  honni,  equally  well  ia 
nrboiiit-  iicid  giit  m'  in  tin'  (liunp. 

'lliis  lamp  was  loiniil  t»  Ik  of  grvut  wTriue  in  the  Scalinni  exploriii);. 
lu  liglit  is  60  ]KJu-erfal  that  a  newspaper  um  he  read  at  a  dietancu  of  40 
ur  5U  jardR. 

It  hiw  atmi  iW  luhntitaga  tlint  it  hiII  aut  t^imtlly  wull  iindi-r  vuUr, 
hut  unfoituuulely  ita  eise  and  biilk  pret-out  ita  boiug  used  for  ordinar/ 
))ur])uies  in  tlie  workings. 

It  i»  not  aolely  Co  the  large  csiiludotw  of  gun  that  wo  owe  the 
a«.-<:iden(«  wliicli  attend  uur  coursu  iii  mining. 

Bdiitor  ac(!i(l(.-nts,  Bonietiiuea  fatal,  and,  if  nut  so,  otten  inrolving 
sefiotiR  IxKlily  injury,  nuiHt  idnHj-s  ixxiur  in  ■  greater  or  lea  dcgTNt 
though  it  is  eoDtidcntly  hojKd  thai  tnrj  yair  the  oarc  and  dtacjplim, 
butb  of  mani^ro  and  workmen,  will  tend  to  diminish  the  number. 

Tlwrs  is  one  tiling  bearing  on  tliis  uhidi  I  u-oiild  wish  to  point  ottt 
to  y»n.  It  is  this — Uiat  these  accidents  gcnerBJljr  occur  at  tome  distsnoe 
tlvm  the  sball,  and  neccaparily  a  eonsidt'rable  time  must  elapae  tierure  the 
injorod  person  ew)  be  bronghl  to  the  nirfMe  and  rvoHve  nodical! 
assistanoc. 

FortDnat«l]r  there  is  u  rery  simple  rcinedj  lor  tliis  difficaltjr.  It  is 
the  formation  at  ea^^h  collivry  or  works  of  luubnlaiioe  oIsmk*.  Tills  ha* 
l>rcn  doiit  la  •oreral  plaout  willi  gival  siicrrss,  undv-r  the  anspious  of 
81.  Jolm't  Ambulance  Associatiou.  It  is  a  good  work,  aod  1  vuvld 
commend  tlie  sjstem  most  eanically  to  all  colliery  mana|[en  and 
workntcn. 

It  is  aitloiiiidiing  hoH  niiK-h  am  bt-  Utiigtit  in  a  ft-w  lessons  with  (Jmij 
■id  of  thu  msidtriit  doctor,  and  lht:r«  can  be  no  doubt  that  if  all  olBds 
Md  workmen  would  apply  tlwnwclvca  to  Mx|ulre  the  knowledge  of  what 
should  Ih'  dorit-  in  ciwe  of  tnjnry,  befure  tlie  doctor  is  n-ached,  macfa  |»ia 
Md  sulfi-ring,  aiii]  ]>iwil>ty  Mime  lu«  of  life,  w<iuM  be  avoided. 

Probably  no  subject  hot  crer  occupied  the  minds  of  the  Mlonlillc 
world  BO  muL'h  ixn  lliat  of  eloetriL'  lighting  during  the  but  few  yean.  Yon 
an  all  bmihur  uiih  ibi.'  gn-ot  development  nht'h  baa  tvoently  token 
place  ill  tlio  upplinaion  of  ehi-tridty  to  lighting  purpoMM  In  miratlvcli^ 
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tliMttiVM,  nnd  oth(T  public  biiil(linj>«.  It  i«  of  coMmt  otit  ot  mj  pn>riiicc 
to  speak  of  its  Rcnernl  application  to-d»y,  but  I  may  jiorhaps  bo 
permitted  to  obaervo  on  a  fen-  points  in  nhich  it  bears  on  the  loannj^ 
menl  of  our  mionii. 

Last  year,  the  Roynl  ConimittsioDnii  liiul  some  ox|yrin)cnl8  tried  at 
neasley  Colliery,  by  lighting  up  the  toikIs  nnd  workings  iriih  the  «lectric 
light,  and,  since  then,  Risca  Collierr,  in  Wales,  and  Gamock  Cnllicrr.  in 
Seolland,  have  been  lighted  by  the  same  means. 

These  are,  however,  only  examriU-s  of  the  ordinary  lishtinp,  nod  have 
not  as  yet  demonBtratcd  its  Rpphcability  to  be  used  in  tbc  i^fetydamji  fin* 
vbich  ft-e  are  all  aoxioiiaJy  lonkint;. 

Hithvrtn,  the  crreiil  draw  liiclt  iin  rrcnrda  the  wirt-ly-lnnip  hiis  Itcen  the 
Tact  tlini  to  ean'v  with  il  (he  nictins  of  keeping  up  the  light  "T  t"  keep  it 
in  cuinmunicntion  nilh  llic  source  «f  the  i-k-etric  eurront,  required  an 
apparatus  too  cnmbcTSome  to  be  brongbl  into  doily  nee. 

A  great  advance  has,  howe\'er,  been  aadu  in  this  r««pect  during  the 
last  year.  SI.  Fauna  has  shown  that  thp  enerfry  required  to  produce  tlie 
electricity  can  be  stored  and  carried  about  IVora  place  lo  place;  or.  If  tho 
atota^  cell  is  kept  stationary,  it  can  Iw  easily  charged  f^om  time  to  time 
through  wires  connecting  il  with  the  dyiinmo-clectr^c  machini' — acting  id 
fact  in  the  mine  way  ns  the  gasometer  in  the  gas  lighting  system,  and  the 
nccumnlator  in  a  hydmulic  jHiwcr  synicni, 

Our  loirnsniiin,  Mr.  Swan,  wlvjsv  achiercnicnta  in  this  bmncli  of 
science  fire  familiar  lo  yoit,  and  who  has  fiiriher  improved  on  M.  Kanre's 
system,  recently  showed  us  n  miTicrV  lamp,  having  a  storage  cell  attached 
to  it,  which  contained  snflicicMt  oncrgj-  tu  supply  the  electricity  required 
by  the  lamp  for  a  period  of  one  hour. 

This,  though  enduring  for  too  short  a  time,  in,  1  consider,  a  very 
eatisractDn-  i't<ii  in  the  right  direction,  and  the  cifiericncv  of  tost  year 
shows  that  iniiny  powerful  minds  arc  working  nn  this  stibject,  and  that 
we  may  cx|iecl  still  further  improvements  in  all  appertaining  to  electric 
lighting. 

I  am  aware  that  there  are  two  objeotions  to  tlie  use  of  electricity  in  a 
ifiily-lamp;  first,  that  if  the  glass  of  the  lamp  were  In-okcn  tlic  light 
'n^ght  Htplodc  the  gas;  and  secondly,  that  any  intt^rruption  of  the  current, 
mdi  H  might  be  caused  by  the  breakage  of  »  win.',  would  produce  a 
spark  nhich  might  cause  a  similar  accident.  Bat  lam  in  h<i))c  that 
before  long  these  diHIcullies  will  be  overcome,  and  that  Mr.  Swan's  miner's 
lamp  wilt  put  ns  in  the  posiliim  of  obtainin;;  a  safe  and  cKeclual  melhod 
of  lighting  our  mini*— safe  iis  it  in  entiivly  iaidated  from  any  (ontact 
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with  the  air,  and  elTecliial  as  it  would  without  doubt  nffbrd  oar  workmen 
a  vvrj  much  ^Jilcr  nmoiint  of  liglit  than  any  lamp  now  iu  lue. 

And  hero  I  would  observe  UiAt  there  U  another  vtij  [a  which  I  think 
the  nse  of  electricity  may  be  of  great  icrTicc  in  mining. 

Instances  are  oonatanlly  oucurrinif  in  which,  from  various  canaeB,  it  is 
absohitcly  ncoeMnrj  to  apply  power  at  points  otl«a  Ihr  distant  from  the 
■baft. 

At  present,  this  must  be  done  1>y  comprecscd  sir,  hydmulic  pown-,  win 
ro|)ee,  or  by  rarrj'ing  steam  to  the  placv  in  pIpo8. 

To  all  tlicso  e>-st«ms.  and  especially  to  tlic  lost,  there  are  objections, 
and  I  sec  no  reason  why  an  improved  nibetiinto  should  not  be  foand  in 
electricity,  which  can  bo  con\-eyi!d  by  a  wire,  probably  with  len  lorn  cT 
power;  and,  if  stifBcient  Uom^  cells  arc  pronded  at  the  far  end.  I  think 
tJie  pijwer  may  1«  aiipHcd  my  eoonomlcally. 

The  surplus  power  slxitit  a  colliery  eould  be  utilised  in  this  way. 
Hitherto,  the  fatal  objection  to  its  use  for  this  purpose  has  been  the 
absolute  regularity  required  in  the  motion  of  the  engine  working  the 
dynamo-electric  machine.  Now  that  it  has  Ini^ii  found  practicable  to  store 
the  energy,  however  irregularly  iintdnwd,  and  then  to  give  il  off  with  the 
gTii?atc«t  steadiness  when  needed,  this  objection  no  longer  exists,  and  we 
may  take  advantage  of  it  both  for  the  purpose  of  producing  light  and 
working  engiues  at  a  distance  ft'om  the  stiaft. 

The  oeoeasity  of  providing  a  tinwiughly  identific  training  for  mining 
CQginecra  h«  long  tieen  acknowledged.  Probably,  no  country  can  afford 
s  better  prospect  of  acquiring  a  practical  knowledge  than  our  own ;  but 
it  miHt  be  confessed  that  the  admirable  system  of  national  tedinical 
cdnoallon  so  prevalent  on  the  Continent,  is  not  earned  out  to  ita  fliU 
cxtdit  in  RngloDd.  The  legislature  obliges  a  manager  to  psM  an  eumina- 
tioD  before  he  is  allowed  to  ha^-e  the  responsible  charge  of  a  mine,  but  it 
pnirides  no  means  by  which  he  can  acquire  the  reqaisite  bwvledge. 
There  are  many  who  think  there  ahonid  be  a  still  higher  grade  of  exam- 
ination, and  sliould  this  view  erer  be  adopt«<l,  I  think  it  will  dewly  be 
thedutyofthcfiuvrnimonttueatablish  projicr  mining  kIiooIs  throughotit 
the  kingdom,  in  which  oar  young  men  may  aocpiire  a  lhon>ugh  Inuning 
for  tlieir  profession.  A  oommiltwi  appointed  by  the  OoTcrament.  is  at 
preaeiit  investigating  tite  whole  mbject  of  technical  education,  and  hsa 
rei«ntlj  inucd  a  preliminary  report.  In  this,  however,  tliey  deal  chiefly 
witli  ordinary  education  in  France  and  with  the  efforts  now  being  made 
in  that  country  to  provide  technical  schools,  witli  worksbopa  attached,  to 
which  the  |kU|)iU  rcvci^-e  iuHtruuiiun  in  various  iMUtdicnfla,  in  lien  ef 
serving  an  apprentice^ip. 
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The  fiiU  report  of  their  inrestij^tioiu  will  be  looked  for  wrilh  groat 
ioterMC. 

In  the  meftntirac,  it  la  gntity'ing  to  obaerve  that  Tolantarj  effort  has 
Bt«pped  in  in  rariuas  ))lact«  to  HOpplj  the  d<:^oi!-ncv,  and  gmxl  *choola 
hire  for  this  purpose  been  eatnbltBhcd  iii  ecrcriil  tocftlilien. 

In  reference  to  this  I  wonld  conpratulatc  you  on  the  np]x.iiitmcnt  of 
ft  Profeswir  <if  Mining  at  our  own  ColKjte  of  Phj^cal  Science  in  Newcastle. 
This  hiu  been  acoomplished  with  the  nid  of  the  coal  trade  of  Northum* 
bcrland  nnd  Durham. 

The  pro^TDM  of  the  Cdllcgc  miwt  (ilwajm  bi.'  a  mntt<tr  rif  the  ^rcat^st 
interest  to  our  rnstitnto,  both  fVum  the  bcnclicial  ra!n1t«  it  pvoduccf,  and 
on  socount  of  the  active  part  taken  by  the  Institute  in  il8  promotion.  I 
taOj  hope  and  expect  that  this  new  prnfesaorahip  will  supply  a  want  long 
Mt,  and  will,  for  tliia  district,  do  away  with  the  dcJlciciicy  I  have 
spoken  of. 

Our  recent  visit  to  the  mining  district  of  the  north  of  Prance  and  the 
Paris  Exhibition  must  have  convinced  ns  that  the  science  of  mining  it 
making  ropid  strides  on  the  Continent.  It  is  very  important  that  we 
should  keep  onrselvea  conventant  with  what  is  going  on  there,  and  I  am 
gUd  to  see  that  yonr  CoimnI  linvo  determined  to  publish,  from  time  to 
time,  abstracts  of  foreign  papers  on  mining  and  engineering  subjects, 
which  will,  I  think,  add  considerably  to  the  value  of  the  IVansactiona. 

Turning  now  to  the  general  question  of  colliery  raanagi'meut,  1  am 
noc  aware  that  any  great  change  has  token  jJace  of  late  years  in  the 
systems  of  working.  These  uiittinilly  vary  considerably  in  different 
districts,  but  in  the  north,  though  bnurd  and  pillai  in  still  the  ruling 
method,  I  ihiuk  it  may  be  said  that  long-wall  has  been  grudualiy  making 
headway  against  its  old  rival,  and  no  one  who  has  seen  the  beaiitihil 
long-wall  faces  of  the  Midland  Counties  and  the  simplicity  of  their  fac« 
ventilation  con  wonder  at  it.  1 1  is  more  especially  advantageous  in  working 
hard  coal,  whi;n>,  by  dt^cr^using  ilie  amount  of  [wwder  used,  it  contributes 
to  obtaining  o  larger  percentage  of  roiuid  coal. 

There  are,  however,  certain  of  our  cuittonis  and  habits  which  impede 
its  progress.  Workmen,  as  well  as  monngers,  must  be  educated  to  it,  and 
this  cannot  be  done  all  at  once.  I  have  no  doubt,  however,  that  it  will 
mftlutain  ite  ground,  and,  in  fact,  1  think  many  of  our  thinner  scams, 
Mpet^tlly  where  the  production  of  a  large  percentage  of  round  coal  is 
easentjol,  cannot  l>c  wurked  economically  in  auy  other  way.  It  is  very 
importanl  for  the  wcU'oi'C  of  the  country  at  large  that  we  should  make  the 
most  of  our  cool  riches,  which  not  only  cannot  last  for  over,  bat  which 
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most  be  more  difficult  and  costly  to  work  as  tlie  better  tMOK 
exbauRU'i],  and  all  partios  tihould  heartily  co-operate  ia  working  oat  (hb 
syKtcm  ivhich  is  found  to  \>e  llie  most  Huitabic  Uir  ttiis  end. 

In  Eiiiking,  tho  chief  itdvanw  Iia«  be«ii  miulv  in  the  iotrodnclion  iotA 
England  of  the  Kind  and  Cliandroo  sfBtem  of  Bjiikin;;,  or  raLh«r  boring 
out  t  ihaft  by  [Deans  of  a  trepan  or  boring  tool,  worked  fay  woodm  rod*  or 
qotn.  This  ixof  oonnw  only  apiilied  in  cum*  wh«re  the  feeders  of  water 
are  bo  \a.Tf^  as  to  render  difficult  the  application  of  the  ordiunry  method 
of  sinking  by  hand  with  a  set  of  pumpe  su^ndcd  in  the  shaft.  The 
new  winning;  at  Whitburn  ia  a  remarkable  example  of  this.  Here  the 
Ibodere  amonnu'd  to  12,000  (,'allonH  a  minute,  and  when  tho  onliiiary 
rinkiog  wait  bcin);  carrii-d  on,  the  water,  on  any  •t4>ppage  of  ilio  pumps, 
rose  6  ftet  in  the  sliafl  in  a  minute,  to  that  it  was  considered  pr»ctically 
impossible  to  continue  ou  the  old  system :  but  by  the  adoption  of  the  Kind 
and  Ohaudron  method,  the  ])it8  were  sunk  tbrongh  the  water  bearing 
■fiKta  of  the  magneBinii  liinextone  without  any  extmordinHTj  difficulty. 

The  fixing  of  the  tubbing  aller  the  shall  ia  snuk  is  rvmarkabic  for  its 
efficiency  and  simplicity.  When  a  bed  of  ri>ck,  imjierTious  to  water,  has 
been  reached,  the  cast  iron  tabbing,  formed,  nut  in  tho  ordinary  aefi;nienta, 
but  in  rings  |]ru|Krly  faced  and  iMilted  together,  ia  lowered  in  for  a  ceilain 
distance  from  the  top  by  means  of  rods  and  screws,  the  lower  end  being 
closed  by  a  diaphragm  or  false  bottom,  which  caucus  the  tubbing  to  be 
erentually  flupiM>r(cd  by  the  n'ater,  whilst  the  proper  equilibrium  ts 
Diaintttincd  tiy  the  ndmtnion  of  n  evnatn  amount  of  water  into  the 
cylinder  as  it  goes  down. 

The  water-light  joint  between  the  tubbing  and  llie  rock  is  formed  by 
the  loweet  ring  being  rather  leas  titan  the  one  above,  which  thus  elides  on 
it,  and  compreues  u  wall  of  nw«  prerionsly  packed  tight  against  it  and 
hdd  iit  its  fiaet  by  a  net. 

By  this  means  the  pit  issiink,  and  the  tubbing  placed  in  its  pemianent 
position,  without  interfering  at  all  with  the  water  throogh  which  it  passes, 
and  which,  ordinarily,  is  tli6  source  of  so  much  difficulty  and  expense. 

In  aonM  csaes,  indeed,  this  would  seem  to  be  the  only  way  of  sinking, 
as,  for  instance,  at  Maraden,  a  gullet,  10  feci  wMe,  oocurred  at  tJie  depth 
of  ft&  fathoms,  which,  of  couree,  would  have  |[iren  out  an  enormous  feeder 
of  water. 

In  a  sinking  now  being  inrried  on  at  Ohlin,  near  Mons,  tho  depth  to  be 
tabbed  off  is  l&O  hthome,  rad  1  need  not  ny,  that  at  that  depth,  pump- 
ing Rrom  a  sinkintc  pit  wonU  be  attended  with  tlie  greoteet  difficulty. 

Id  pTMjHoting  for  ooalandolbcrmiiMrols.  the  DiauMMid  boring  system 
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be  est«niiiTelj  GRiplojed,  tlimich  then  are  acme  who  still 
s  boring  through  tonmt  of  oou!  the  change  in  the  nature  of 
the  stiatom  can  be  more  readily  dotcdi^d  \>y  hand  boring. 

Ko  doubt  botli  (rriilcma  reqaire  trained  men  to  give  accurate  results. 

!&  the  one  m  depend  on  the  ddicfic^  of  touch  of  the  man  who  holds  the 

iVftoehMd;  uid,  in  the  ntlivr,  the  clinngc  ifl  <l«t«cted  hj  tlie  «je  of  tbc 

Btt^ndiint  vho  watches  the  machines,  and  can  tell,  by  its  peniltor  action, 

when  the  oaal  is  reached. 

In  very  deep  IioIck,  however,  every  one  mnat  ocknoslcd^  lh«  ^cat 

of  the  Diamond  B-ircr.  Mr.  Vivian,  in  our  diwniwion  on  the  subject, 
stated  that  he  had  bored  a  hole  1,060  jardit,  luid  fVom  the  eenm  I'ound 
at  that  depth  had  brought  np  sulid  cores  5  inchm  diameter  and  G  or  7 
inciha  long,  and  as  the  Bolid  o^re  bronght  up  is  generally  from  TiO  to  70  per 
cent,  of  tlic  whole  thiclcn«wt  of  the  Rcnm,  tiie  nvult  in  this  case  must 
bo  rogardicd  ac  highly  aatisfiictoTy. 

The  great  extension  of  colliery  workings,  as  rcgai'ds  the  depth  of  shafts, 

the  distance  coals  are  to  be  brought  underground,  and  the  quantities 

dally,  hiw  untiirnlly  given  great  scope  to  the  inechaTiical  eugineer 

designing  machinery  suitable  for  the  vork  n>t{uired.  This  is  evident 
to  any  one  who  reniemhers  the  simple  engines  of  the  past  and  compares 
thctn  with  the  superior  oloM  of  machinery  now  in  ntn,  hi>th  for  pumping 
and  winding.  Formerly,  the  expense  of  steam  whs  a  trifling  it^nt  in  Ihe 
working  of  a  colliery,  but  now  it  is  absolutely  necessary  that  every  economy 
ihonld  be  practincd  in  this  direction.  The  cnt-olf  xystems  of  MM. 
Aodemsr  and  (iuinottc,  and  that  known  as  the  Siiltzer  Martin,  have  bci>n 
deecribod  in  your  Tmnsactions,  and  tlie  difficulties  attending  a  varying 
cnt-ofT  in  winding  engines  seem  to  have  been  overcome  in  the  engine 
erected  by  Mr.  Ilaglish  at  SitkswoHh.  The  introduction  of  the  aoroll 
drum,  with  a  diamder  varying  in  accordance  with  the  position  of  the  load, 
has  been  of  great  service  in  the  case  of  many  deep  shafts. 

A  cotinterhnlnnoe  of  some  fonn  or  other,  to  aid  in  eqnalianng  the  load 
tt  dilfcrent  points  in  the  KhaJl,  has  Iwen  deemed  a  nucowity  in  most  ])Iiicos 
of  any  conxiderable  depth,  and  that  recently  introduced  in  the  Midland 
Counties  appears  to  merit  consideration  IVom  its  simplicity  and  efficiency. 

The  method  adopted  is  to  fli  the  one  end  «f  a  rope,  of  Kimilar  weight 
to  the  winding  rojie,  lo  the  bnttom  of  ctich  <«ge,  bo  that  when  one  cage  is 
i»t  bank  the  rope  under  it  hangs  in  the  shall  into  the  sump,  and  there 
passing  round  a  pulley  is  bent  up  and  attached  to  the  bottom  of  the  other 
cage.  It  U  evident  tlmt  by  ihis  means  the  variation  of  the  weight  of  the 
ropea  attkched  tc  the  two  aigcs  is  efrccliiolly  countcrbalimced,  and  the 
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load  is  the  (iam«  at  all  poiiita  in  tlie  shad,  thfl  rope  Iwlow  the  cagea  acting 
to  amtt  tlic  online  at  Lhc  «tarl  and  also  acting  as  a  brake  when  the 
aaomding  cage  is  ncaring  the  Rorlnoe.  It  is  said  to  be  very  cSVetiuil,  and 
those  who  have  used  it  esprcsB  great  coofidenoe  id  its  benefit  and  ntetj. 
It  is.  of  course,  similar  in  principle  to  the  old  chain  ooanterinUnoe* 
wfaidi  were  formcrl;^  used  in  Wales  to  regnlato  the  iroiiing  of  tfao  ca^ 
in  pita  vrlicrethc  load  was  raisudbjr  means  of  n-nt«r  run  into  a  l«nk  bcloir 
the  descending  cage  and  allowed  to  escape  by  an  adit  at  the  bottom.  lU 
application,  however,  to  rapid  vrindtng  iritb  steam  is  a  noreltj,  and  Bcenu 
to  be  a  suoccHS. 

A  further  development  of  this  is  to  do  away  with  the  winding  dmm 
altogetlier,  and  substitute  tor  it  a  simple  pullejoT  sheave,  round  which  the 
rope  paases  as  in  an  inclined  plane. 

In  tJiis  way  only  one  rope  is  used.  It  has  been  applied,  I  I>ei)>eve,  oa 
the  Continent,  and  \»  wtid  to  work  very  well  and  econoniiciilly,  but  of 
oonrae  il  must  be  (^>en  to  the  objection  that  in  case  of  accident  or 
breakage  both  cages  must  go  to  the  bottom. 

Whilst  speaking  of  Uie  economy  of  power,  I  may  mention  the 
beneficial  resull  of  uaing  proporly-ooniitruotcd  boilen  placed  on  the  flaea 
of  coko  ovens. 

By  this  means  not  only  a  great  laring  of  tael  and  lat»inr  is  effeoted, 
but  the  smoke  whicli  formerly  so  disagreeably  debced  a  coking  diitrkt  h 
•ntirtly  avoided. 

This  improvement  is  adopted,  I  think,  at  all  coking  estabtiahmenta  of 
recent  construction,  and  in  some,  engines  collectively  of  above  SOO  nominal 
honte-]iower  are  driven,  nnder  ordinary  cirunmstaocea,  without  any  aid 
from  Imnd-flred  bollcra. 

CompKcsed  air,  a*  a  motive  power,  continnee  to  bo  incrcuJng^ 
applied  in  UDdergronnd  works.  One  of  the  principal  improvemeota  tn 
this  has  been  tlie  nse  of  single-acting  cylinders  for  the  compresMr 
and  the  introdnction  of  a  spray  of  water,  whereby  the  cylinder  is  mora 
easily  kept  oool,  and  the  cflkiency  of  the  engine  much  imprai'ed. 

Safety-hooks  lor  winding  ujipcar  to  be  coming  into  more  general  use, 
and  an:  thought  to  be  a  gnat  im|)fovemenl,  tliougli  I  doubt  llic  poUoy^ 
of  making  their  adoption  cumpnlsoiy.  It  is  objected  by  sunw,  tltat  I 
make  tlio  enginemen  more  careleas,  throngfa  trusting  too  mach  to  I 
and  that  iliere  have  been  mon  caMB  of  overwinding  since  titej  caow  into 
DSC.  Tills  may  be,  tliough  I  am  inclined  to  think  tba  ide*  may  ariN'j 
fWim  the  Tact  that  where  a  safety-hocik  is  nsed,  every  case  of  overwtndini 
liowvver  slight,  R<iuirw  toiiw  trouble  to  putthingsright  again,  and  must,  j 
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thererure,  be  nutioed  Hnd  repurted.  In  an/  case,  it  is  a  question  whether 
t&e  syBtera,  even  if  it  dues  involve  this  objection,  duM  not  nttord  iucrewod 
nliBljr  10  litu,  whigh  more  thiui  compcnaatca  Tor  ujr  unouot  of  tmgble 
arising  from  t)io  above  cause. 

Safety  apparatus  bo  bo  attached  to  cages  has  not  mode  the  same  pr^- 
graa  M  tatAj •hooVa,  and,  aa  a  gienend  mlc,  vc  Hlilt  dqiciid  or  good  ropes 
and  frequent  examiiiulion  of  tliem.  Whatevei'  may  be  the  fiiUire  of  this 
qoeation.  I  think  it  is  most  impemtire  that  all  windin);  tackle  should  l>e 
kept  in  the  highest  state  of  effioieacy,  and  above  all,  that  the  ru])cs  iiaed 
should  not  be  kept  on  too  long.  1  should  be  very  aorTy  to  Lhink  that 
BOj  appliance  might  be  tDtroducicd  tvliich  nould  k'ud  ua  lo  run  the  ropes 
for  a  longer  period  than  we  are  sure  of.  and  to  depend  on  safety-catches 
in  oaae  of  accidents. 

In  underground  hnuliigc  the  mloption  uf  the  system  of  the  endless 
chain  appenrs  to  be  gaining  gronnd.  and  lately  wire  Pipes  have  been.  In 
tOMXty  coses,  advantiigeoualy  substituted  for  the  chain  on  the  top  of  tlw 
tubs.  The  rope  is  mode  to  fiill  into  a  V,  or  crook,  which  is  placed  on 
a  cronked  movnble  pivot,  and,  tt»  soon  us  the  n>pe  enters  the  crank,  it  is 
pressed  to  one  side  and  the  V  firmly  clutches  the  rope. 

The  endle«s  chain,  or  rope,  which  may  be  said  lo  hare  Iwen  introduced 
into  this  district,  tbrongh  the  ]U-p<irl  uf  the  Tail  Rope  Committee,  in  I8(i7, 
is.  no  doabt.  a  vm-  economical  system  of  hBulsgc.  The  power  required 
is  small  compaied  with  that  nsed  in  other  systems,  and  the  wear  and  tear 
of  tub*,  ele.,  is  very  much  loss,  whilst  the  cost  of  formation  is  much 
reduced,  08  the  irregrdaritics  of  tJic  road  do  not  interfere  with  its  action, 
and,  therefore,  much  of  the  expense  required  in  other  eyatcms  of  liaulage 
to  produce  a  comparatively  uniform  gradient  is  avoided. 

Conl-cntting  maehines,  though  employed  in  sevei'al  mines,  luiTo  not 
come  into  such  general  use  as  ivas  at  one  time  antidpated. 

There  does  not,  as  yet,  appear  to  be  a  great  saving  of  actual  cost  in 
tbetr  application,  and,  no  doubt,  to  introduce  tlicm  into  old  and  exCensi^'c 
mrkinga  entails  a  considerable  anioiuit  of  expense  and  inconvenience.  I 
ti-ust,  however,  that  we  may  see  a  further  development  of  this  method  of 
working  the  coal.  All  macliiiii^ry  whi<?h  elTectA  »  saving  uf  manual  labour 
is  eventually  an  udvantitgc,  bi>th  to  the  em|)loyei'  and  workmen,  and  I 
venture  to  saggcKt  that  a  further  investigation  of  this  subject  by  your 
Instituti:  would  be  dcHiniblc. 

The  apphcatioD  of  mechanical  drilling  is,  no  doubt,  cxleiidin^,  and  is 
successfully  iisid  in  many  forms,  from  the  8im]>le  hand  drill,  turned  by 
manual  labour,  to  the  elaborate  boring  or  tunnelling  macliine  of  BwQ> 
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niont,  now  working  in  the  pi-eliminar>'  o[N>iittinit8  of  the  Clmnnel  Tnimel, 
which  bores  out  it  circulur  driA,  7  fcct  in  diainotcr,  nt  Uic  rate  of  1 5  jmdl 
in  3-1  bonn. 

Tbc  comraou  hand-drilling  mocbinc  enables  a  man  to  increase  his 
eflvctirc  wurk  by  nl  leoBt  SO  per  cent.,  and.  in  Die  cose  of  th«  drilling 
madrinCB  uaed  in  tlie  Clertilknd  froti«lone  mines,  and  worked  hy  com* 
prcBsed  air.  I  am  iiifomK-d  that  the  actual  time  of  drilling  is  under  onft- 
twentieth  of  that  neccesarj  for  the  same  operation  bv  luuid,  and  including 
the  tiini.'  kimjiiI  in  re-fixing  tlie  mocliiiie,  it  is  only  ooc^xteeDth. 

The  inercMC  of  totapenliire  ns  the  depth  from  the  Burfaoc  incrcuM 
nooeHBrilj  aflectx  the  working  of  docp  mines,  apd  is  geDorallf  coiwidated 
the  caose  which  will  limit  the  depth  to  which  rainini;  c^ierotions  can  be 
carried. 

The  ItoyoJ  Coal  Coimniiaion  took  It  ul  l'^'  P.  for  ci,-tT7  60  Icet  in  depth 
ftvni  iO  feet  bolow  the  eiirfacf,  and  from  timt  ihey  deduced  the  opinion 
that,  allowtu);  for  tbc  eooliut;  eOcct  of  ventilation,  a  de]>lh  of  4,000  feet 
might  be  reached. 

Since  the  date  of  tJiig  report*  many  Airtlier  «xp«diiMiibi  btta  bNB 
made,  but,  a$  explained  bjr  ProfMior  Lebonr  in  hia  racent  pi^ter  on  tliil 
tnbjcct,  in  the  ercaler  number  of  good  teta  of  obwrrations  the  incnaiB 
sppoan  to  be  1^  F.  per  60  or  60  feet. 

ProfeflGor  Lcboiirfxplainathe  diffioiltieB experienced  in  takinf; accurate 
obatoratiuUB,  and  further  a«ka  for  the  asstatance  of  members  of  the 
Inslitatc  in  taking;  observations  in  cool  niiiica  un^ter  l)ie  h«,  which  1  fnl 
Korv  will  \x  willingly  gireu  to  him. 

8omc  mudittcittioiis  ha^«  been  recently  caade  in  the  Bales  of  tba 
Institute  respecting  the  number  of  meetinga  to  l)e  hdd  in  tlie  year,  which 
it  i»  hoped  will  nork  well,  and  will  tend  (o  iacniM  the  interait  Inkeo  hj 
mcmbcrH  in  the  procviMlinga. 

Tbo  object  of  this  and  all  similar  institutions  is  to  promote  the  inter- 
choiige  of  tiiooght  and  experience  amongst  the  memlwrs,  and  m>  to  give  to 
«aefa  tJie  benefit  of  the  cullective  powen  of  the  whole. 

Union  is  alreogth  in  thi«  as  in  other  laises,  and  I  dedre  in  oondnding 
my  nmorica  to  expras  nu  earoeal  bo|)e  tliat  every  one  will,  to  the  beat  of  i 
Ilia  abilities,  oasist  by  writing  papers,  taking  fui  in  the  discoMiona.  and 
in  other  ways  ounlributing  to  tlic  elBdency  of  the  Inriituie. 

Its  purpono  every  one  wUl  admit  is  to  benefit  all  claaaee:  ttaonly 
oppooenla  an  danger  and  ignomnce,  and  iu  only  reword  is  tJie  knovb 
tint  it  (a  laboarinK  for  the  g<K>d  of  all  who  are  brought  within  the  i 
of  its  operation. 
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Mr.  E.  P.  Boyd  tai<l.  ihey  onslit  not  to  omit  to  pay  a  compliment  to 
their  iroithy  l*reBi<ieni  for  the  very  eloquent  and  inatnictive  nddreea 
which  he  had  delivered,  it  teemed  to  embrace  aluiool  cvtry  euliject 
oonDect«d  u-ith  their  intricntc  nnd  dilTiciilt  biuincM— ii  bimiiicnK  whidi 
bad  recently  been  shown  to  he  one  of  great  lubour,  and  rcqiiirinji:  lh« 
gmtcst  Giulnranoo  on  the  part  of  those  en^a^  in  it.  Their  PresideDtB 
ftddresB  would,  he  hoped,  du%ct  the  attention  of  those  who  hod  heard  it« 
and  also  ofthoae  who  might  reatl  it,  to  the  number  "fniinuie  detailx  which 
many  vera  ao  apt  to  tar^t  it  wiw  incumbcat  njxm  them  to  Aiiidy.  Thoae 
who  euntented  themftelYca  with  h»viii)c  stored  aa>TlaIn  ([unnlity  of  know, 
ledge,  and  nho,  when  they  heard  a  pii|K-r  tin  n  department  of  work  read, 
thought  the  conaidcrntioii  uf  the  subject  wiut  ended  imd  clutied,  and 
tliat  they  had  got  all  the  knowledxe  they  could,  he  trusted  would 
reconsider  their  pi^iaition,  and  Iwcume  thomui^hly  iinprened  with  tha 
neoeaaity  of  miikiu);  i-ontinutd  ]'rogre«  in  their  busincaa,  and  of  direct- 
ing their  iKSt  energita  to  the  aiiidy  of  all  detaJli  of  the  very  varied 
subjects  they  trere  constantly  called  upon  to  decide.  He  hnd  the  honour 
of  being  one  of  the  earliest  memherti  of  the  In«titiito.  and  wn«  pn^aent, 
together  with  ilu-ir  late  revered  I'reaidcnt,  Mr.  Nicholas  Wood,  nt  ita 
commencement,  alter  an  ncHdent  at  Seaton,  and  it  giivo  him  great 
pteasDfu  to  see  it  GUccosBfiiUy  purening  ita  useful  oareer  nnder  the 
guidance  of  a  practical  engineer  so  respected  for  big  talents  and  expcri^ncA 
as  Mr.  Forstcr;  and  he  proposed  a  vote  of  tlmnks  to  the  President  for  the 
very  admirable  nddri^i!  which  he  hutl  delivered. 

The  motion  was  soconded  by  Mr.  Arhstkonq,  and  unanimonsly 
agreed  to. 

On  the  motion  of  Mr.  K,  F.  Boyd,  seconded  by  Mr.  W.  Cochbasb, 
it  was  resolvwl  that  the  .\ddrei«  be  printed  in  the  Ti-ansadii>ns  of  the 
Iiutitute. 


The  following  paper,  by  Mr.  E,  Stevkkson.  on  "The  Use  of  Salt  for 
Li^Dg  Punt  in  Minot,"  wiia  rend;— 


It  mtj  be  now  considered  m  iki  acknovtedgcd  fact  tbot  oool  dwt  (n  t 
Bory  Mtn  is  an  elcmeut  of  dangtr.  niiicv  ProlVwor  Abel  hua  thoirn  thtt 
U  may,  with  analmoalinapprcciiiblciiuiititilrof  frrccitrbim'ttcdhydrogL-n 
giw  iDoriiig  itt  n  high  velocily.  pipludc  ut  n  Dnvjrdsmp;  and  thia  the 
cxpcriciKiv  of  the  writer  fully  piures;  so  ihttt  to  rcoder  oool  doat  neottat 
in  cxpWivntt,  not  only  muat  it  be  prevented  fhim  mixing  with  the  tVee 
gM  of  the  mine,  but  it  mt»t  be  preTcnlod  from  mixing  with  the  ventila- 
ting current. 

In  all  fiery  seama  a  etron;;  (.'iirrent  is  Q<H!dod  to  sweep  out  the  goaea 
of  the  mine,  and  the  deeper  and  more  estcnsive  the  coal  winnings  are 
carried,  the  more  necessary  it  becomes  to  iacreaso  that  velocity,  more 
espeeialty  if  the  present  system  of  exhaii&ti\'e  Tentilation  continnee;  and 
the  more  that  velocity  increase*,  the  more  dusty,  and  conaeqiiently  tho 
more  dangeroos,  will  mining  become.  Id  fiict,  Uie  point  ■ceina  now  to 
have  been  reoohcd  when  an  increase  ofrcntOation  will  produce  ftD  increan 
in  danger,  uiilcHi  coal  dust  can  be  prevented  from  mixing  with  the  air 
current. 

Wherever  coal-cutting  in  narrow  places  continnea.  cspcdally  in  the  rich 
carbonaceoua  or  coking  coala,  there  dust,  in  ever-increasing  ({uantities, 
will  accumulate  in  the  atmoiiphere  of  the  mine  until  it  is  so  loaded  that 
it  becomes  almost  suffocMttn^. 

To  work  and  uiw  blasting  agents  in  such  n  mine  is,  if  anything,  oven 
more  dnn>;tcr'ins  than  if  the  wori  and  blasting  were  carried  on  in  a  huge 
gasometer  6llod  with  gas. 

Tu  find  a  reliable  means  of  damping,  or  laying  the  dnst,  has  caused 
the  writer  to  make  several  experiments,  all  of  which  except  the  last  were 
more  or  leas  nnsatiHfactory. 

Themostfleryscams  in  this  district  (North  Smfronlshiro),nrcthefamoua 
Bambnry  Henms,  called  the  Scven-feet,  Eight-ft«t,  nnd  Bulhunt  coola. 
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ProfeMor  Abel  in  hit  ezperimeuU  found  the  daat  of  the  Sercn-feet, 
m  taken  from  the  notorious  T^ejoctl  Oollierj,  to  bo  Uie  moat  cxplotire  of 
aO  Uic  Rnmplet  of  oott  diut  he  had  esperimonted  vilh;  itnd  the  wriUT 
baTing  nnder  his  cbnrgo  some  workings  in  Ihat  eram,  wliich  for  serenj 
reasons  could  not  be  worked  profitably  on  the  long-wall  S7St«m,  the  i»a]- 
hcndings  hud  to  be  carried  out  to  the  extreme  end  bcfor«  oool*gettiDg 
coQld  begin,  and  tlic  ccal  being  shut  out  by  faults  fVom  anj  faiglier 
workings  nhcro  the  gSiu  might  have  escaped,  wn[«r  found  iU  mj  into 
the  coal  to  replace  the  ended  gRS^and  the  workings  were  for  tbcM  reasoDB 
rather  hot  nnd  dry,  and  the  dnst  was  siiupty  abominable. 

Sweeping  and  ahovering  water  along  the  roadways  and  headings  were 
tried  to  no  purposi.-. 

The  angle  of  dip  of  the  seam  was  about  H"  or  I  in  1,  and  oooM* 
quently  any  mcthud  which  might  be  adopted  was  comparatively  expctisin, 
bat  tlic  dust  niiiftaiioe  was  so  intolerable  that  it  wtis  detenaineid  to  lay  it 
at  any  cost. 

The  water  cure  was  persisted  in  for  some  time,  bnt  the  result  was  most 
unsatisfactory. 

Unices  all  the  roadway  were  previously  swept,  and  even  tlien,  the 
beat  and  the  velocity  of  the  air  cnrrent  seemed  to  make  Uie  water 
evaporate  almost  as  quickly  as  it  couU  be  sprinkled  od,  and  if  the  fioor 
ma  dremdicd  the  Sre-ds^  began  to  heave  and  pvo  much  (rouble. 

Having  provided  a  quantity  of  soQed  salt  for  the  pit  banks  early  in 
tho  wintw,  and  happily  not  rt!C|uiring  to  nac  it  for  that  puTpoec,  it  was 
triad  ■■  ft  substitute  for  water.  Tlie  uso  of  water  had  been  stopped  for  a 
month  before  the  salt  was  tried,  and  there  was  a  pretty  large  aocumulalion 
of  ooal  dost  in  the  mine. 

The  salt  was  scattered  on  the  top  of  the  dost  vo  as  to  try  it  nmiler  the 
worst  poBuble  condition,  and  the  first  day  it  was  very  diasgrecablu  to  the 
trolly  lads,  and  the  colliers  complained  very  much.  Ilowover,  it  waa  not 
long  before  a  gr«at  improvement  was  effected;  heaps  of  dust — which  with 
the  tiut  dislurtMDoe  used  to  rise  in  elonda  and  llMit  along  in  tlte  air  cur- 
rent, blinding  and  half  choking  eveiy  one  who  had  to  breathe  in  tho  ob- 
aoxious  atmosphere — will  now  lie  as  still  as  <Ump  uuid,  aud  even  when 
lEidn>d  about,  the  air  cnrrent  doc«  not  in  thv  leiutt  mrry  it  nwny. 

The  writer  considers,  lhcrcfore>  the  use  of  common  suit,  sprinkled  in 
a  powdered  state,  over  and  along  tbo  roadways  of  a  dusty  coal  mine,  has 
been  proven  to  absorb  Bufficient  moistan  from  tbo  air  of  Uio  niine  as  to 
become  a  most  efficient  and  reliable  means  of  preventing  the  dust  (torn 
tniiing  with  the  \-entilaling  curront;  and,  if  osed  intelligeotly  in  quanti- 
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tiet  of  ODe  ton  per  500  jnirdR  ot  6  foot  rnndwnj  odqc  «Tcrj  week  for  tht 
ftnl  month,  aod  once  u  month  aft«rwiinU,  the  working  in  fiery  mines  will 
henceforth  be  rcndcrcl  more  tufe  and  plftisaut. 

In  the  North  of  England  refuse  salt  is  not  to  be  bod  in  any  quantity, 
bnt  foreign  gronnd  rock  aak  can  be  obtained  at  from  abont  ISs.  to  ISs.  b 
ton  ex  ship,  wliich,  if  well  moistened  with  water,  will  prore  as  effectual  u 
that  Dscd  by  th«  writer. 


The  PRESmBXT  «aid,  that  this  was  a  very  importAnt  snbject.  and  he 
was  pleand  to  tee  that  Iklr.  Galloway,  who  ha<l  taken  much  interest  in 
the  nibjcot,  had  kindly  come  all  the  way  fi-om  Wal«  to  take  part  in  the 
discnnion. 

Mr.  Gau/)Wat  laid  thnt,  as  tlicy  could  easily  imagine,  he  had  taken 
a  very  great  deal  of  interest  in  tliie  subject.  About  a  month  ago,  when 
he  first  heard  of  Mr,  Stevenson's  use  of  salt  for  the  pnrpose  of  laying 
dast,  he  entered  into  correspondence  with  him,  and  arranged  to  visit  the 
colliery  and  see  the  resultA  for  himself.  Accordingly,  on  his  way  to  tha 
north,  he  visited  Mr.  Stevenson's  mine  yesterday,  and  found  that  soma 
part  of  it  was  flooded  with  water  whidi  prevented  his  entering  tbe 
workings  where  tbe  salt  bad  been  placed.  He  learnt  from  Mr.  Stevenson 
time  nail  wiut  l>ciiig  applied  ut  the  adjoining  colliery  of  Harosficld,  and, 
accompanied  by  Mr.  tJtevL-neon,  he  went  into  the  workings  where  salt  was 
on  Ihe  road.  The  shaft  at  Earcsfield  Colliery  was  160  yards  or  80 
fethoma  deep,  and  tbe  plocx;  where  he  saw  the  suit  applied  was  close  to  the 
bottom  of  tiio  downcast.  At  that  point,  about  100  yards  of  road  bad 
been  sprinkled  with  the  salt  of  the  district.  He  bi-ought  with  him  to  the 
meeting  a  specimen  of  tJie  salt.  The  amount  of  salt  sprinkled  on  tlie  100 
yards  of  roadway  was  said  to  be  one  ton.  It  was  put  on  about  six  weeks 
■go,  and  tbe  centre  of  the  roadway  was  certainly  quite  moist  when  he  saw 
ft  yesterday.  'ITie  sides  of  the  road,  where  the  salt  had  not  been  thrown, 
were  comparatively  diy.  Ue  had  brought  with  him  two  samples  of  the 
diat— one  from  tlie  centre  of  the  roadway  showing  that  it  was  still  in  a 
damp  Bttite,  and  the  other  ft-om  the  sides  of  the  roadway  (within  two  feet 
of  the  point  where  the  fiiat  sample  was  collected)  showing  the  appearance 
of  tbe  dust  in  its  dry  state.  So  far,  the  experiment  seemed  to  be  quite 
Buccewfiil  in  the  case  of  Harcsf!eld.  It  remained,  however,  to  be  seen 
whether  in  a  deeper  mine,  where  tbe  air  was  drier,  common  salt  of  this 
description  would  have  the  same  effect  in  producing  dampness;  and,  for 
the  purpose  of  showing  tlie  experience  which  had  been  already  obtained 
in  this  direction,  he  would  make  a  few  tbrthcr  remarks  on  the  subject. 
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In  itarch,  ISTfl,  Proftswr  .SU>kCT,  of  the  Royal  Society,  BDggMt«d  to 
bim  the  di-sirubility  of  experimenting  witli  n  Holution  of  diloi-ide  orcolciODt. 
He  cx|XTiiiiciitcd  in  vcn-  dry  niinca  in  Suulh  Wales,  and  obscrrod  tbo 
r«Bnlt«.  Uc  fonnd  that,  contrary  to  tiiii  expectation  and  tlic  eipoctMlon 
of  rrufcMjr  Stukcfi,  tbc  clibridc  of  cAlciiitn  cryntiillir^d  uut,  lud  tiw  road 
became  unite  dry  where  it  had  b«:n  sprinkled.  Tlio  ilryncM  of  the  mine 
wta  vaj  much  greater— bb  it  wua  orcr  400  yurds  d«i> — ihaa  that  of 
Hueefield  Mine  where  tiie  salt  had  been  applied.  A  little  btcr  he  mv  in 
a  tVencli  paper  tliat  a  sulution  of  chloride  of  cnk-inin  bad  been  api)bed  in 
liie  .litbin  pita,  where  explosions  bad  taken  pince.  The  eiperiioent  bad 
not  been  Bucoeasful,  and  the  mine  i-cmained  as  dry  as  over,  in  regard  to 
VKtoring  minus  be  vbiwrved  thikt  Air.  Stevenson  said  ho  bad  very  great 
dilDculty  in  keeping  donn  dust  by  that  means.  His  (Mr.  Galloway's)  own 
obscrvatiuiu!  had  boOD  mucli  more  sntisTaetory  in  that  rvspci't.  He  had 
had  under  bis  own  Biiperintcndencc  extensive  dry  mine*,  where  watering 
had  been  practised  doily,  and  he  found  it  qaite  possible  and  easy  to  keep 
down  the  dust.  The  roadways  rcmaiued  perfectly  damp  for  one,  or  ono- 
aod-*-half  days  after  the  water  bad  been  thrown  on,  and  only  then  began  to 
dry  a  little.  There  was,  as  Mr.  Stevenson  staled,  always  the  objection  wbece 
the  floor  ooDsiated  of  lire-clay,  that  it  was  apt  to  heave,  and  prodaoe  other 
diffieulties;  and  Iienee  it  was  deairable  thai  aomo  means  of  keeping  down 
tbc  doalsliould  be  foand  out  which  would  not  have  thEtobjeoUoo.  If,  in 
the  CDurae  of  nirtbcr  expcrinieots,  salt  was  found  to  attain  that  end,  well 
a&d  good:  and  if  not,  llicn  he  Dtight  nientioo  that  thcBomeobjeclmighlj 
porhapa  be  utuinod  In  other  ways.  Salt  obtained  Item  brine  (Hts  wa%.' 
aooording  lo  analyses  which  he  had  Been,  not  quite  the  aaioe  as  aoa  salt, 
as  it  contained  a  Binallcr  proportion  of  chloride  of  nugncaiom,  which  Imj 
imagined  was  the  salt  that  produced  the  slight  dampncas  dne  to  oomi 
salt  when  cxpoaed  to  the  almoKplierc.  He  fonnd,  however,  that  the  ai 
aaalytia  of  the  waters  of  the  diRemit  oceans,  given  by  Begnaolt,  showed 
that  sea  water  contained  about  27  per  cent,  of  oommoo  aaH  and  '8  per 
cent,  of  other  lalU,  and  nearly  half  of  tho  '8  per  cent,  consisted  of  chloride 
of  raagneainm;  so  Ihataboot  10  per  cent  of  the  residaal  nit  id  sea  water, 
remaining  after  tbc  chloride  of  sodiiun  had  been  removed  by  evaporatioo, 
coBuUcd  of  chloride  and  bromide  of  magDesiuni.  Tliis  chloride  and 
bromide  of  magnesimn  were  highly  deliquescent:  tod  if  they  oonld  obi 
thoae  two  salta  without  the  admixture  of  common  salt,  they  woold  hare  i 
better  mcana  of  laying  dnst  tlian  by  uning  ouromon  nil  alone.  A  wliition^ 
of  ohloride  of  magiMKiam  was  one  of  tho  bye  pmducta  in  salt  makingi  be 
was  not  ni  preeenl  awan  how  tt  was  disposed  of.  bol  he  tliotieht 
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voald  be  do  ilirticiitt>-  in  Kctting  tulBcieiU  qunutilii-H  uP  it.  Ho  •iiggCRtiKt 
to  the  membeora  of  the  Iostitut«  the-  propriety  ot  makiog  osporiuiODU  with 
sncli  bye  prodacM,  which,  no  donbt,  ouiiUI  bo  obUiincd  at  a  much  cheaper 
nte  thaa  cummon  salt,  and  in  nil  i)rubabiliC]'  wimld  bo  more  efflcaoiooi  to 
keeping  dovni  diut.  Kmi  if  the  drrucas  i>f  ihe  mine  waa  so  ktciiI  that 
chtorido  or  nwgixnuiii  wa»  unublo  ("  ri'tain  HulUcictit  niuintiirc  to  kc^p  the 
ruodway  damp  afU-r  uuce  laying  it  down,  (iniu[iii(«fl  might  to  come  extent 
be  pi'oduood  ortifioiallf .  He  obetTvcd  on  one  occiMion  that  it  bad  been 
Biigg(«ted  to  ftllow  A  jet  of  steam  lo  pass  into  thv  ftir,  and  the  same  nissc*> 
tioo  was  made  to  him,  irilh  the  some  objcict,  as  an  original  propc^icion,  by 
a  gentleman  in  Wa](»,  Mr,  Walkt-r  Hood  of  Llyoypia  Colliery.  There  it 
one  objection  toalloninga  ji;l  of  ittetiiii  to  go  into  the  air,  natiicly,  thalit 
would  heat  the  [.-nrrcnt  and  pmdiict!  a  higher  temperature  in  Ok  workings, 
and  tliis  is  not  desirable;  but  hclind  Ihmiglit  that  the  steam  might  be  O0D»- 
binod  with  the  use  ol  water  in  a  very  Giu-ly  divided  state,  so  that  the  dew 
point  of  the  air  mif;ht  be  iitn'eaeed  at  the  same  time  that  the  teraperatnro 
was  raised  to  only  a  nmull  extent;  and  in  that  way  they  might  [wrhape 
produce  artificially  an  atinnsplicre  containing  no  great  a  degree  of  moisture, 
that  either  common  siii  or  the  chlotSde  and  lu-omide  iif  magnesium  would 
absorb  and  retain  water  to  an  extent  snfBcicnt  to  keep  donn  diiat.  He 
thought  an  experiment  of  lliii  kind  cunld  I>c  eiisily  and  tiiinjily  made  by 
tome  of  tlie  mcmlxirs  of  the  Inittitutc,  who  liiid  so  many  means  at  their 
dftjxisal  for  making  i^pcrimonta- 

Sfr.  JoiLS  pArrLVSOJl  said,  he  ijuite  agreed  with  Mr.  Galloway  in  tho 
opinion  that  the  cflect  whieb  had  been  produced  by  the  use  of  common 
salt  in  the  ease  stated  was  jirobably  owing  to  the  presence  of  chloride  of 
magnesium,  and  perhaps,  chloride  of  calcium  in  the  sale  which  bad  been 
used:  end  the  effect  upon  the  roods  at  Tyneraoutli,  mentioned  by  the 
Preadeot  in  his  able  addiess,  was  no  doubt  also  due  to  the  itarnc  salts  in 
the  sea  wati^r  used.  Common  salt  was  certainly  not  very  deliquescent. 
If  it  was  the  tleliqiteacent  projwrty  of  the  Eolt  which  wtw  of  great  odian- 
tage — and  he  hud  very  little  dotibt  that  it  was  ho— ilicy  could  produce  the 
eflfeot  more  oertiunly  by  the  use  of  chloride  of  magnesium  or  chloride  of 
calcium.  The  lutt«r  xubittann  could  Iw  more  readily  had,  and  cheaper 
and  in  larger  qiiautiticK  than  chloride  of  lutigacsiiim,  It  happened  to  Iw 
one  of  Ihe  bye  products  of  dome  of  tlie  hirgrst  chemical  manufaetnreB,  and, 
if  wanted,  cnnld  1h;  prcjuire'l  in  large  quantities  and  at  very  little  cost. 
He  agreed  with  Mr.  Oatloway  that  some  ospcriraems  might  be  u»efully 
made  with  these  substances.  If  they  were  found  to  l)e  elllciicious,  he 
might  state  that  many  collieries,  especially  in  this  district,  had  olroady 
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within  Iheinflelres  plenty  of  chloride  of  mngncRiuni,  chloride  of  caldam, 
and  oIho  of  common  aalL.  H«  had  the  tuinl^m  of  two  brines  which  he  had 
niiMlc,  and  one  contained  between  9,000. and  10,000  grains  per  gallon, 
niid  the  other  between  10,000  and  11,000  graing  {wr  KiiJlon,  of  chloride* 
of  sodiniD  (oomiDon  salt),  nvlciiiin,  pnd  mogneiiiiim.  One  mmple  of  brine 
GODtaiocd  p«r  gallon  7,434  grains  of  common  »lt,  418  of  dilorido  of 
magncBiuin,  2,420  of  chloride  of  calcttun,  and  338  of  chloride  of  barinm. 
The  other  xample  contained  II,D36  gruiiw  of  chloride  of  sodinm,  1.960  of 
chloride  of  ealoinm,  308  of  chloride  of  magnefinm,  9  of  chloride  of 
Iwriam,  and  48  of  bromide  of  mn^icsiiini.  He  might  mention  that 
chloride  of  barinm  would  be  much  bettor  out  m  it  was  a  somewhat 
poisonous  salt ;  if  it  was  damp,  howercr,  ns  it  no  doubt  wonld  be  when 
expoccd  to  the  atmoiphcre  in  the  pit,  there  would  be  no  frar  of  its  risiiig 
up  in  dust.  Uc  was  rory  much  surpriud  to  hear  that  in  come  of  the 
collieries  chloride  of  colcinm  became  so  dry  a«  to  crystalliEO  ont,  ■*  men* 
tiunod  by  &[r.  Galloway. 

Mr.  J.  T,  Dtrinc  did  not  know  that  he  ctuld  add  anything  to  what  had 
•fawdy  been  wid  by  Sfr.  Galloway  and  Mr.  Pattinson.  He  came  there 
prcpnndto  miggcat  chloride  ufcoldumM  a  substitute  for  salt,  nolknow- 
ing  it  had  been  sn^fcetcd  before.  He  agreed  as  to  the  dccimbility  of 
making  ciperimenu  with  chloride  of  calcium  and  chloride  of  magntMnm. 

Mr.  A.  L.  HTEirENKOir  asid,  that  thit  niggeetion  oame  at  a  fintonate 
time,  aa  in  a  sliort  time,  at  Port  Clarence,  ihey  wonld  be  in  a  poeitioo  to 
enpply  salt  in  large  (^nuntitics,  and  probably  of  good  qnality. 

Mr.  pATTixflOK  said,  that  in  all  probability  it  would  be  found  that 
an  admixture  of  common  solt  with  diloride  of  calcium  would  be  moat 
ttSoaeiooa.    Thia  oould  bo  applied  either  dry  or  in  it»lntii>n. 

The  PBE8n>BNT  proposed  a  vote  of  tbank-s  to  Mr.  Sterensoii. 


The  following  paper,  by  Mr.  Eownr  GrLPls,  oo  '■  The  Gold  FSelds  of 
Kora  Scotia,"  was  taken  as  read: — 


THE  GOLD  FIELDS  OP  KOVA  SCOTIA. 


Br  IDWIN  OILPIN,  Jcx,  AM..  F.O.S.  OoriMsiinT  Ixiracroa  o*  Han, 

Nor*  ItOOTIA. 


It  ia  prvpOEcd  tn  the  rollowing  piipcr  to  Iny  Ix^forc  the  mcDilwre  n  brief 
MoouDt  of  thu  flold  PiddH  of  Xuva  Scotia,  a  district  of  iQt«r«»t  fh>m  a 
f^olotpcol  point  of  view,  although  M  yet  it  hiui  occnpivd  but  a  liumbic 
rank  as  a  i^old  |>rodiiocr. 

The  age  of  the  rock  ninmes  eompuRiog  this  gold  field  ia  atill  ccmjcc- 
tnral,  but  the  tlructure  of  tlie  individual  dialrict^  ia  well  proved. 

The  commeDccincnt  of  n  thorough  geological  otinc/  proiQiws  the 
ninlion  of  many  problums  of  ecicntific  and  practical  importance  in 
connection  with  it. 

Tlie  gold  fields  of  Nova  Scotia  occapy  a  district  extending  along  the 
Atlantic  Coast  from  Capu  Canao  to  Yannonth,  and  vnrying  in  widUi  fh^in 
tea  to  forty  miles.     The  tolid  area  nmrgacd  to  the  anriferutis  strata  and 

rooks  most  intimately  conac^cled  with  them  is  estimated  at  from 
to  7,000  square  milee,  of  which  almat  one-half  is  occupied  by  what 
■re  known  aa  "  granite"  rocks.  The  shore  presents  a  lor  nt^od  front, 
<Iiverslfi(?d  by  nameroQa  harbonrB  running  for  long  distaiK^c*  inland,  and 
studded  with  islnnds.  The  land  rises  gradually  to  a  height  of  i60  feet, 
nnd  is  cut  up  by  numcroua  lakes  and  swamps.  Tlie  soil  is  generally  poor 
and  boulder  laden,  and  there  are  large  aivs«  MUpporliug  no  regetatiun 
beyond  a  few  sbraba.  In  the  Lunenburg  district,  and  many  of  the 
inland  valleys  there  is  good  farming  land,  but  generally  Kpealdng  the 
district  is  valued  only  for  iU  limber  otid  gold  mines. 

Tlie  existence  of  gold  ia  Nova  Scotia  was  conjectured  {Ktrhaps  when 
Queen  Ktir.abeth  ia  1578,  in  a  patcut  granted  to  Sir  Humphrey  Gilbert, 
mndo  a  reservation  of  one-fiflh  of  all  the  gold  and  silver  he  might 
discover.  Later,  in  a  patent  iasucd  by  Charles  I.  to  Sir  WilUnin  Alexander, 
in  1G21,  one-tentb  of  the  precious  motal  wajj  re8cn,'ed. 

The  names  of  Bra»  D'or,  Jen  D'or  ( Jcddore),  etc,  would  seem  to  show 
that  gold  was  not  uuktiowu  ntnong  the  early  French  settlers,  and  it  appears 
on  good  authority  that  one  liuiidred  and  fifty  yoars  ago,  they  washed  from 
the  sands  of  the  Itivcr  Avon,  near  Windsor,  small  quantities  of  gold. 

Sir  Charles  Lyell,  in  his  remarks  on  the  "  (Jeoloxy  of  North  America." 
pnblishcd  in   16i;l,  predicted  the  discovery  of  gold  in  Nova  Scotia, 
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However,  public  att«ntion  was  not  directed  to  the  mstur  until  (bo 
diacorerj  of  gold  on  the  Pacilic  Coast  cnused  a  search  to  be  made  wtiicb 
WM  oondnned  by  n'tiinie'l  Ctiliroriiian  miners  until  1958,  when  a  man, 
drinking  at  a  brook  ntuir  Tan^^ier,  picked  np  a  no^et  of  gold.  Prom 
thf«  «banco  disoorer^r,  and  the  cxdt«incnt  which  followed,  tnaj-  be  dated 
tbe  beginning  of  gold  mining  proper  in  the  |)rQvinoe. 

Th«  "  Granite"  rocka  of  Nora  Bootln  may  be  divided  into  two  aectiona. 
The  wentcm  one  extends  fh»n  Halifax  to  Windsor,  a  disuuioc  of  fortjr-five 
milts,  and  strctcbcs  in  a  great  bell,  intefrnpt«f)  bjr  ucctutiona]  patcliea  of 
aurifcrotu  mCMares,  neuljr  to  Yarmouth.  To  the  eastward,  anotlKr  band 
of  Iciffi  width  «trotch«  iritb  several  inlemiptions  from  Wuret^ey  to  the 
Cape  of  Ciineo.  IliOM  great  nwaus  am  but  little  known  imcl  have  never 
been  mapped;  th«  outlioH  giYvn  in  Pig.  ),  I'latv  .\.\II.,  eT«  from  tbe 
uullior's  not«a,  and  Dr.  Dawson's  "Acadian  Geology." 

Some  ingeniuiis  theories  have  been  odvauoed  as  to  tlieir  Iwiiip;  rcollj 
of  lianrcnlian  a;;e.  baeed,  it  ironld  appear,  chiefly  on  the  fact  tiiat  tbojr 
have  in  contact  with  tlieni  at  laanj  places  bands  of  gneiisea,  mi«  si.4iiit«, 
etc,  irhicb  hire  been  sot  down  as  Uuronian,  as  they  are  more  nctUDOt^ 
phuocd  than  tbe  ordinary  anrifcroiis  stmla. 

So  Qtr,  bovevcr,  as  these  granites  have  been  studied  in  tlicir  rvlotioa 
to  the  aui-ir<Ton8  and  newtr  itrata  tliejr  Krvc  to  coufirra  the  ricn-a 
entertained  by  Dr.  Djin-son,  that  they  arc  iiitrualveniuaCB.  Kcar  i^faeiv 
brouke,  as  ivmurkod  by  Dr.  Dawson,  the  quartxitc  at  tho  point  of  junciion 
with  the  granite,  is  slightly  changed  in  ohnractvr,  baring  appareotlj 
minute  borubltinde  and  mica  crystsJs  developed  in  it.  but  the  granite  sends 
nomeroos  ^'Cina  into  it>  and  in  tbem  beoomoa  ooanor  in  texttirv,  and 
presents  beaulifnl  aggregations  of  plumose  mica. 

At  Cochran's  Hill  anrifcrona  mcnsnrcs  arc  fonnd  lying  doee  (o  one  < 
the  most  persistent  of  the  granite  ranges,  and  aro  penetrated  by  ban 
of  gnmite  frani  one  loch  to  six  fuet  in  tliickntas.  The  measures  bare 
exhiliitcd  a  motamoqihism  «|ua]  te  (hat  found  anywhere  in  tboi 
range,  'lite  slatca  have  become  porfcctly  crystalline.  Mica  achists,  i 
mitaix-ons  gneisses,  with  crntala  uf  ehiastolite,  and  stanroltte,  have  been 
developed  in  tlwni. 

Dr.  Dawson  similarly  descrilxa  the  granite  of  Niciaux,  aa  tllering  tha 
Deronian  beds  and  eonrerting  them,  f«r  a  short  distance  away  from  the 
junction,  into  gneiesoid  rocks  lii>tding  giiniet.  Tbe  graufte  mikIs  ' 
Into  the  stnto,  and  near  the  junetiun,  liolds  niimeroai  angular  IVagne 
of  altered  slate.  In  the  case  of  both  the  anriftroua  and  Devonian  : 
tJw  gradual  paMHKe  f^m  gneisBoid  rodt  into  the  normal  mctauMwpboaed 
quurtxite  and  argilhte,  can  be  Aw4)ucntly  ubsencd. 
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Th«  Nova  Hooti*  ^raiiil«  hiM  nil  the  chnractcra  of  u  |>lutonic  rock  in 
iUwanC  of  Rlmtilifnlton,  lU  fl-efiueiit  porpbjritJc  appearance,  its  lusagc 
into  f^pliic  (.Taniti',  etc.,  htkI  cIokI^  reaemblcs  Jo  lithological  cbaradcrs 
the  intnuiTG  grmiilCH  of  tlii;  Enatvrn  Towiisliipa  of  Quebec  and  of  New 
Englnnd,  sotno  of  wliidi  belong  to  the  Uoiitatl>an  ScrJM  of  Uuiit,  vliile 
others  nro later  than  the  Upper  SilnrioD;  and  itdiffeni  ninterialljr  nrotn  the 
typical  Laurcntian  of  Canada.  In  the  InltfT  the  gnciMCS  are  usiiiilly 
hombleiidic,  laminated,  and  intcrgtratificd  with  diorito«,  pyroxene  rode, 
litnestone,  aeqwiitini*,  etc. 

These  granitm  are  evidcntlj*  ulik-r  than  the  CaibonifeTDDB,  for  at  Hurtoo 
tbeir  debris  Ih  found  in  tlie  Ij'iwer  Carbonireroiia.  At  Kictanx  thej- 
penctnto  rocks  of  Oriikiuir  iigx'-  llifv  t^tv  ihcrefwre  miit^li  mwrr  rwetit 
than  the  aiirifcroiu  elrata,  to  which,  u  will  be  shonn,  a  grcikt«r  ng«  must 
be  oafligDod. 

Th«  pre-Corbonifcroue  npe  of  the  gold  voint  is  prorcd  later  on  in  this 
pnpir.  From  the  relation  which  appcan,  from  the  map,  lo  ciirt  bctwwn 
the  graiiitM  and  the  (rold  diHtrict^  it  may  be  interred  that  as  the  veins, 
D8  at  Cochran's  Hill  and  elsewhere,  cut  tbo  grauitc  bands,  the  granite 
intruBtonR  and  the  formatiou  of  tlie  veins  are,  na  Dr.  Dawson  cijircsaea  it. 
"  roughly  contemporaneous.*' 

Aroand  and  between  these  grnnilc  masses  tlie  gold  bearing  strata  are 
spread,  with  a  genend  strike  parallel  to  llic  line  of  the  sliorc,  and  are  now 
preeentcd  in  a  scries  of  undiiluliuns,  such  as  would  be  expcct«<l  from  a 
pTOfwire  acting  against  the  trend  of  the  coast. 

Denudation  on  nn  imiiieiiw  K»ile  has  svept  away  the  uresla  of  the 
anticlinals,  and  preai-ntcd  ihc  strata  in  a  sqocchIoo  of  elliptical  cnrTcs. 
the  axes  of  wliich  are  variotisly  inclined. 

Tlie  gold  bearing  stnitn  may  be  divided  into  two  gi-cnt  McUoQs.  The 
upper  is  eninjxised  iirincipally  of  black  earthy  pyriUius  slates  with  fcv 
beds  of  (jniLrtzites,  and  nut  miiny  qimrtx  Tcins.  Tliesc  vcinH  art  anriferotis 
when  cxputwd  in  the  aatidiniils  similar  to  those  in  tlie  lower  section  to  be 
described  further  ou.  An  instance  of  tliis  auriferous  choractcr  of  the 
Teins  is  met  at  Lunenburg,  but  it  is  not  known  at  what  horizon  they 
OOGor.  Its  thickness  has  been  estimated  by  Professor  Hynd  to  b« 
about  S,000  feet. 

The  lower  section  is  composed  of  alternating  beds  of  (inartzites  and 
compact  sandstones,  sometimea  felspathic,  and  argillitcs,  and  isestimittod 
lo  be  0,000  feet  thick. 

The  following  section,  ex^iosed  in  perspecting  trenches  at  Mount 
Uniackc,  will  show  the  general  succesiiion  of  the  measures  in  the  gold 
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districts.    It  must,  hnwevcr,  be  rcmc-mbcrcil  that  in  other  Oiatricta  iaifnvj 
lodes  arc  fouad,  and  n  much  {^utcr  thirttncm  of  aoriferons  gronnd. 
Thus  »l  Wftverlcj,  gold  k-iiriii^  l<:>des  are  known  tbroa^h  a  tliEckn«eB  of 
8,CiOO  Tt-ct.  and  at  Rc-nfrcw  the  Diickneaa  of  Uie  known  aii<i  worked  gold 
b«tL  is  6,000  feet. 

The  measarements  arc  nt  right  angleo  to  the  stnitification,  and  tlw 
asttjv  bf  the  Connecticut  Btat«  AssnyisL 


BHCTIOK  IN  ASCBMOmO  ORDKH  FROM  TIIR  AXIS  OF  THB 
ANTICLINAL  MOUNT  UNIACKK  ftOLI)  KJBLO. 
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Tbia  is  BDcoeeded  by  I,G30  feet  of  mcosiirca  compomcl  of  qnortxitcs 
with  a  few  bandn  of  slaUi  and  carrying  GftecD  non-auriferous  Toini. 

THE  AGE  OF  THE  GOLD  BEABINa  BOCKS, 
It  is  to  be  itfTTctted  thitt  hs  yet  llio  age  of  Ibcsu  rocVt  cjuinot  1)6 
definitely  deterniined.  There  baa  been  no  systematic  survey  of  the 
distriol,  and  the  RtmLi  cannot  be  oontiDnously  followed  into  connection 
with  wcil  dcfiiK-d  horiionB  further  wt-nt.  Tlie  following  opinions  are  Uioae 
adranocd  by  Dr.  Dawson,  and  tbcy  Kvin  to  the  wrikr  to  be,  Ki  far  U  hi* 
pretu-nt  experience  indicates,  bawd  on  the  only  available  data. 

Tlic  following  is  hia  general  comparative  labk-,  taken  from  tlie  mip- 
pleoteul  to  bis  "Acadian  Geology:" — 


Trcrnadoe  ■Inlst  and  LinnuU  Hiigi. 

Mi'iH'vimi  Soriw, 

LonpiiTiiil  Hi-riiH. 

Qnrlcch  griU  and  LUnberis  BUttfl. 


CAHBRUV. 

NoTA  Scotia  txo  Krw  ttamwicx. 
Wtri  and  S(.  Aiidrpw'i  CbtniMl  SenM 

in  Cipo  lire  tan. 
Aodiiiii  Snrl<».  St.  John,  N.B. 
QiiarUitM  ftiiil  *liit(rt  t4  Ilia  AtUntio 

Cout  at  Xova  i^aotU. 


The  Acadian  Series  of  St.  John.  80  carefully  examined  by  ProfcBsor 
Hartt,  forms,  with  its  well  characterisi'd  fntinn.  the  lypien!  representative 
on  the  Western  Continent  of  the  formation  known  in  England  ns  the 
Uenevian  or  Banaiide'fl  Etage  0.  of  the  Primoi-dial  in  Uohcmia. 

The  Atlantic  Coral  Series,  with  the  two  divisions  of  qiinrtzitc  and  clay 
date,  »o  dividwl  fnnii  the  r^'Kpectivi;  iirerluniiiianti;  in  eneb  of  the  rocks 
named,  arc  confidered  by  Dr.  Daw»oii,  Mr.  Selwyu,  and  Profceeor  Uyodf 
to  precede  Ihese. 

It  is  to  be  regretted  that  hitherto  the  light  thrown  on  the  subject  by 
fonii  evidence  haw  been  of  the  moat  meagre  kind.  Mr.  Selwyn  has  re- 
cognised in  the  Lnncnburg  slates  markings  of  the  oattire  of  thoitc  namcii 
in  Sweden.  Eophyton.  Dr.  Dawson,  howeTer,  considers  llicin  the  trails 
of  aquatic  animals  named  by  him  Ubalxlic^bciiCeN,  whieli  iia>  characteristic 
of  the  Acadian  Series.  ProfcMor  Hynd  discovered  at  Warerley  nodular 
bodiea  and  inarkiitgK,  which  Mr.  Billings  referred  with  doubt  to  the  geniiti 
EoqMHgia,  and  casta  uf  Ortbiti.  Dr.  Ditwsun  states  that  they  niiiy  be 
compared  wilb  the  prehlematiual  object  from  the  Kopliyton  sandstone  of 
Sweden,  deserilted  by  T.innanton  under  the  nnme  of  Astylospongin  radiat«, 
but  considers  them  tueoids  with  rndiatiiig  fVonds,  allied  in  form  to 
Uall's  I'hybopoia  Croni  the  ItirO's  Kye  liuKstiine,  or  to  Liunarson's 
Scotolitbns  tVom  tbo  Eophyton  saudalonc,  and  has  given  them  tJie  name 
of  ABtrojioiithoii. 
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The  only  other  faml  foruM  obgtrved  nre  tubw  IVom  St,  Mury'i 
naombliog  SoolUhns. 

80  far  iw  the  aborn  fotaiU  give  nny  iiifiinnittion.  they  terns  to  nmlinn 
the  HUppOKitiun  that  the  mcMiirc's  in  ([iicstion  arc  to  be  Trforrcd  to  the 
CamWian  period.  Within  that  ]K'riwl  the  foeEils  may  be  compared  with 
those  of  the  Fucoidal  or  Eophyton  aaiidsioiics  of  Sweden,  vbich  tmderlie 
the  eqaivalent  of  our  Acadian  scries.  They  may  tberefure  be  rc^rdcd 
as  probable  eqiiiraleiita  of  the  Loner  Cambrian  or  LongrayDd  Seriea  of 
Europe. 

Uention  baa  been  already  niad«  of  (he  aiitioliaal  foldi  of  the  aurifcroat 
meosuru,  and  their  denuded  summits.  The  vein!*  of  aiinfirrouR  quarts, 
more  particularly  the  subject  of  this  paper,  oucur  in  them,  anil  mn 
pamllol  to  tho  strata,  havin);  usually  qnaruite  on  one  side  and  state  on 
the  other.  They  foliutr  the  dipt  nnil  turns  of  ihc  encasing  ri>cks,  and  to 
a  carnal  observer  appear  to  be  really  bods  of  qoartK,  formed  at  the  ume 
time  as  the  beds  contAtning  them.  They  have,  therefore,  been  coDaidered 
by  numerous  writera  to  be  true  a<jiieouK  Kediments. 

OUiers  sixain  who  have  uoiisidered  the  renson  of  their  formation,  and 
the  chametcriatics  of  tlic  deposits,  aflSrm  with  gwnt  show  of  reaaon  that 
they  are  true  reins. 

Imagine  these  alteniatinf;  layeni  of  date  aad  qiMtrtsito  lidgwLl 
under  tlie  influenee  of  u  pi-uMiire  acting  in  B  boiuontal  direoliDnt 
pomibly  to  some  extent  confined  by  the  more  nuyielding  gnnite  mai 
it  will  be  readily  confcircd  that,  nt  points  of  least  rceislanoe,  which  woo 
be  tho  crests  and  sides  of  the  flexures,  tlie  strata  would  aciMralc  mo 
readily  at  the  junction  of  beds  of  dilTering  toughn<«,  lesTing 
closely  following  the  outlines  of  ttio  undulations.  Denudation  has  swept 
■way  the  crtvts  of  thcwe  anticltnals,  and  now  presents  these  ooooenUio 
fissures  filled  wilh  quartz,  as  sbonn  on  the  pUa  of  the  Wareric^  diatriot. 
(PUteXXIU.j 

A  diRerent  etfcct,  however,  is  noticed  wlieo  thoondsoftboaitticlioali 
sK  penetrated.  Uer«  the  preasurv  acting  on  tho  layers  not  capahla  of 
cacapiiig  tlM  pranure  by  lloxuro  as  readily  oa  tboM  abmdy  detcribttd, 
has  eanaed  tho  beds  to  form  eQi-nigatlotu,  accompaofed,  doubtloas, 
many  cum  by  a  alight  movement  of  on*  bod  on  aaother.  The  I 
of  these  coTTvigationa,  when  filled  with  quarts,  pivaeut  the  appearADoe  uf 
logs  of  wood  laid  aido  by  side  and  connected  by  llireods  of  the  i 
minenl,  and  are  called  "barrel  qoartz." 

In  Plate  XXIV.  is  given  a  sketch  of  one  of  these  comiKatod  \oJm, 
worked  last  year  at  )Ioose  river.  I'he  lode  varied  In  tliiokncaa  tnm  | 
olan  iiivh  (o  4  iiiebes,  ukd  pieaeiiled  lh<r  u]i«x  ufnn  iinticlinal  dipping  to 


the  east.  The  lode  v;aa  )icconi|iaiiic<l  bj  n  (dinilar  one  a  few  iadhes 
below  it.  Both  lodes  carried  gold,  iron,  and  lead  sulfihidcs,  and  a  liule 
oalcite,  and  guhl  Hhowed  through  the  inCvrrening  «kl«a.  The  corrngationa 
In  tlio  tlntcs  irere  parallel  to  thow  of  the  IimIuh,  nn<l  extended  na  far  m  « 
section  wM  cxpoeod  bj  the  cxiMivntioDB.  SImilikr,  but  ItM  tCroiigly 
marked,  oomigElions  occur  in  many  of  the  slraight  running  lodes,  add 
in  some  inaUncea  their  tranRvcrae  axcH  point  to  the  line  of  pressure. 

Other  effects  are  rcicoguisabli-  aa  caused  by  this  pressure.  Thus  veins 
flailed  "aoglcra"  are  observed  breaking  abruptly  ncroas  the  (|iiarliit«.i,  and 
obliquely  aorou  the  slato  beda,  and  in  sonic  imtanoo*  proving  riuh  eirjine* 
tEmtS  in  one  rock  and  somclimcs  in  the  other  [m-c  PlnU-  XXV.)  Numerous 
ftedcTs,  sometimes  auriferaus,  radinte  from  the  lodes  into  tliu  surrounding 
beds,  and  in  some  eases  connect  them.  The  thiu  layers  of  slate  fonnd  in 
most  instances  on  one  side  of  the  lode  arc  frequently  so  soft  and  broken 
OS  to  bo  readily  removed  by  the  miner's  pick.  The  wider  beds  of  slate 
are  frcfiucntiy  pcnetrntcd  by  sivenil  irregular  veins,  sometimes  uniting 
and  again  direrging.  and  the  wholes  muss  is  filled  with  a  net  work  of  spun 
and  threads  of  <]uart2. 

These  fissures  were  filled  presumably  by  thu  deposition  of  the  qnarts 
aod  associated  minerals  from  aqueous  or  other  solutions,  in  a  manner 
aimilar  to  that  in  which  Mr.  .1.  .\.  I'hillijui  dcscrilied  the  formation  of  the 
•uriferoos  qaarljt  veins  of  Culiforniu.  Tlicii;  have  been  ccrtitin  facte 
observed  in  counection  with  the  auriferous  values  of  the  lodes  in  this 
proriuce  which  maybe  worthy  of  mention. 

It  it  found  tluit,  IIS  n  rule,  in  wide  bands  of  slate  the  veins  are  feebly 
auriferous,  as  is  also  the  ease  in  mns»irc  saiidstoncii,  or  in  sections  com- 
]>osed  principally  of  quartKitcs.  The  most  productive  veins  arc  found 
where  bands  of  <inaTtEit<}  and  sbtc  of  moderate  thickness  alternate.  This 
may  possibly  be  due  lo  the  slates  being  readily  penetrated  by  soUitions 
owing  to  their  ori^nnl  lamination,  and  its  inciease  by  the  pressure  alluded 
to  above,  and  to  tho  fiu^t  that  the  original  de]KiHi(ion  of  tJie  gold  may 
havD  been  dependent  on  this  alternation  of  lieds  of  dilFeriiig  minerals. 

These  remarks  apply  to  the  lower  section  of  the  aiinfcr<>»«  menMures. 
The  ovcrlyiug  slates,  altliotigh  pyritijiis  and  ci^ntiiining  numerous  quartx 
lodes,  undislinguisliablo  from  those  already  cousidertd,  have  not  yet 
yielded  any  containing  enough  free  gold  to  warrant  working  by  the 
present  systems  of  milling. 

The  worked  veius  vary  in  tliickneea  from  one  half-an-inch  to  six  feet. 
The  osnul  width  Ixnng  from  4  toKinehes,  and  a  20-inch  vein  is  considered 
a  large  one.    Their  length  varies  from  a  few  hundred  feet  to  over  two 
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milcB.  They  show  frw|iiontly  a  baaded  etraoture  with  cnrilles  filled  with 
({uartz  and  calcite  crystals  Other  veins  show  a  compaL-t  oily  qiiartz.  at 
aru  slightly  granular,  and  break  most  readily  acruM  the  vein.  Pic««  of 
elate  ooiiittiiDtly  occur  in  them,  and  there  aro  also  "horses,"  The  fisam 
have  been  neon  to  cxtond  after  the  qiiarix  BlIjiiK  them  lias  run  oat. 

The  [itidulationa  of  the  aurifcroDR  strata  were  subscqtictitty  disturbed 
by  numoroua  raults.  From  the  map  of  the  Waverlcy  gold  field,  it  will  be 
seen  that  it  is  distnrbed  by  two  heavy  faults,  moning  north  ajtcl  suDtb, 
and  throwing  the  measures  IftO  to  670  TeeL  Numerous  small  faull^  ar« 
met,  aud  they  are  found,  as  a  mle,  to  belong  to  either  oftwosetsof  fantls, 
the  one  having  a  north  and  south  and  the  other  an  ookI  uud  west  oourae. 

Them  heavy  fhnlti  seldom  hold  veins,  but  tlicre  hnw  Ixcn  disturhanom, 
eubeeqnetit  to  the  filling  of  the  Tcins,  which  ha\'o  produced  6ssures  also 
holding  veins,  sometimes  thcmsflvcs  auriffroas,  and  generally  influencing 
the  gold  values  of  the  reins  they  intersect  or  touch. 

An  instance  of  this  is  shown  at  Mount  Uniocke,  where  the  Nuf^t 
Lode  (Plate  X.WI.,  Fig.  1),  which  has  been  tnced  for  about  2,600  fc^ 
has,  in  the  main  openings  a  "bull"  lode  lying  on  one  side  of  It,  and 
toucliing  it  at  intervals  of  several  Icct.  Tlie  tliicknoHof  the  "bull"  lode 
is  lYom  8  to  6  inches,  and  it  consists  of  hard  whit«  <|uar(z  holding  little 
gold  and  few  minerals,  except  where  the  nuj^gci  IikIc  runs  ngninst  it  and 
pInehoB,  when  it  oaTrlea  gold  enough  to  wamuit  ii«  U-ing  crushed.  Th« 
true  lode  is  from  8  to  8  indies  thick,  composed  of  dark^colourod  qaarU, 
and  carries  much  iron  and  urMnicul  pyrit^K.  Tbo  foot  wall  is  a  dark 
laminated  elate,  succeeded  by  a  slaty  quarUtite.  This  lode  haa  yielded 
prvHtable  returns  to  a  <lepth  of  SOO  feet,  wbcn  it  was  abandoned  «i  it  had 
got  too  dee))  for  a  hun>G  to  raise  the  ore.  Anotlior  of  ilieae  later  lodes  is 
■bown  at  tlie  B«ll  Mine,  Montn^ (Plate  XXVI., Fig.  2),  where  lli«cn«s 
lode  made  the  vein  very  rich  at  the  |ioinl  of  intcraeclion.  In  erety  dis- 
trict Urge  barren  white  qiiurlz  KmIcs  arc  met,  whidi  have  bran  considered 
to  be  a  rault  of  these  Inter  disturbauves. 

There  seetus  to  be  but  on<>  troo  igneone  dyke  cutting  the  gold  mcMnrea. 
This  ocnirs  at  Strawberry  Hill,  Tangier,  and  is  about  40  feet  wide,  and 
nuii  at  rif^i  uiglet  to  the  meaanrca,  cutting  the  veins  wHbout,  lo  any 
■Ii|)ndab(eeitcDt,iiiflDeneing  their  poattions  or  mrtallicoonionta.  Bedded 
dkirite  dykes  are  met  in  the  Lanenbarg  distriot. 

The  |>eriod  at  whicfa  Ibo  Tehie  were  filled  cannot  bo  precisely  aBoe^ 
tained.  From  its  oooDTrenoe  in  tlte  lower  carboniferaos  oouglotnemtc,  to 
be  referred  to.  it  would  appear  that  tlie  greater  part  had  been  depuriled 
previous  to  tliat  era.    The  date  of  Ibo  subaequeut  faults  and  of  the  filling 
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bj  qnvtar  sto..  of  llic  Hwirofl  Ihej  formed  is  not  Hear.  There  urc  no 
meaanns  in  the  PniviiK<c  or  it  (InUi  Inter  Ltian  the  TrinMio  eiaiid*(oiiv8  of 
Tran,  and  k  h  not  knoiru  ir  the;  are  faulted  by  the  exteniiions  of  tlie  Bct« 
of  (liKlocations  in  the  fpild  fields  which  have  Ix^eo  deecrilwd. 

It  is  known  tlmt  tlie  Rlnita  Buei'ccditi^  the  oorlMinili.^nnia  ItinMtVRC*  up 
to  a  period  M  lute  at  tbc  Upper  or  Pvruio  ciu-boiuf«-riiii«  an  ititer«cct«d  bj 
tela  of  faults  corrttspondin^  to  thoEc  of  tho  gold  districts.  It  may,  lheT»< 
fore,  be  conjectured  that  tho  filling  of  Ihc  second  »ot  of  fianna  was  not 
earlier  than  tlie  laUst  period  to  whicii  can  be  referred  these  PTfltems  of 
faults. 

The  minerala  iisuAlIy  waooiated  with  tlic  gold  are  sulphide*  and 
arsenides  of  iron,  gukiin.  bl(-n<le,  tapper  pyrites,  oiido  of  iron,  copper 
glaDOC.  niol^bdi-iiitv,  DJili^u  (^p^x-r,  Hulphnr.  vhIorit«,  felspar,  gnmot, mleu, 
calcite,  felaite,  etc.,  not,  however,  in  quantities  of  oooiiomic  iinportanuo. 
Tha  prcaenoc  of  these  mioerala,  cepecislly  of  ihe  sulphides  and  arsenides 
of  iron,  appears  to  be  encntiol  t«  the  value  of  the  lodes.  Ii  is  tnie  that 
aomben  of  lodes  hnrc  been  worked  causing  bnt  tritling  quantities  of 
pjritOB,  etc. ;  but  if  not  pri-xcnl  in  the  vuln  thuy  arc  f<>Dn<l  in  the  endosiog 
mlli(  which,  in  this  ciutc  arc  sometimcit  rich  enongh  M  wiirrant  orusliiag. 

The  gold  ocvars  chiefly  as  free  or  coarse  gold  in  grains  visible  to  the 
naked  eye,  and  in  strings  or  tilaraenta  between  the  planes  of  the  qnartz. 
A  considerable  quantity  is  enclosed  in  the  nodnlea  and  nenta  of  the 
aasoeiated  minerala,  as  will  be  notioed  further  on.  Crystals  ba\'Q 
occaaionally  been  funnd  not  exceeding  one-third  of  an  ineh  in  diameter. 
One  fVoin  Tauf^icr  was  a  rh<>nibic  dorlccaheilron  with  bevelled  edges, 
and  brilliant  finely  »triiil«l  fai'cs.  Others  are  tictiilwdra,  sometimes 
elungaCcd  and  Battened,  with  dull  and  rounded  fiux». 

The  distribution  of  the  gold  in  the  veins  is  to  a  certain  extent 
capriuiuus.  Few  lodes  curry  n  uuifumi  yield  over  a  Hpaoe  exceeding  500 
feet.  There  is  in  almuHt  every  vein  one  or  more  sones  or  "i>ay  streoka" 
of  quartz  much  richer  than  that  Burrouiiding  it.  These  iranes  do  not 
appear  to  be  the  effect  of  any  law  Ih&t  bos  yet  been  ap|>lied  to  onr  mines. 
They  lie  at  every  angle,  and  appear  to  be  of  very  varied  Icngtii  and  width. 

At  the  Wellington  mine  in  Sherbrooke,  one  of  tlicec  streaks  has  been 
followed  nearly  600  feet  from  the  surface  without  showing  signs  of 
exhaustion.  The  surrounding  quiirla  varied  from  2  to  6  dnta.  to  the 
ton,  while  the  "pny  streak"  ran  na  high  us  20  ounots. 

Plate  XXVII.  shows  this  diatribntion  of  tho  gold,  from  a  reconl  kept 
for  three  years  of  tliu  yitJd  uf  eiioh  parcel  of  quorte,  at  the  Lanson  mine 
in  tlic  Belt  lode,  &I(>utii£U. 
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The  richcirt  part  of  tlie  lode  at  tlie  surface  nns  at  Die  main  shaft,  and 
it  dipped  lo  lliG  wcHlwiird.  Ftimlly  Uic  veil)  m»  foaiid  to  Uiiii  nut  to 
1^  incbca  to  tlic  cjiotn-itril,  niid  nan  workod  bi  the  vc8t«ni  btxiiMlnrjr 
of  the  proiierty  where  it  wm  fi  inches  thick.  Th«  vffuot  of  a  cnm 
lode,  Hhowii  in  UieHeonou,  PInte  XXVII.,  V'ig.  2,  mu  to greatljr  enrich  the 
main  lode,  lonif  l"l!t  of  i^imrlz  frcm  a  jM-inl  below  ita  intenedion  yielding 
40  ounccft  lu  the  ton.  The  patent  depth  rmchcd  vas  300  fe^l,  and  ft 
TU  abandoned  aa  mod  m  the  "piij-  utrenk"  iihowcd  iiigns  »f  k'tKciwdJ 
valne,  without  any  nttcmpt  being  nindo  to  prove  its  cstciisioo.  During' 
the  five  rcare  il  irns  worked  by  the-  last  proprietor,  about  300,000 
dollare*  worth  of  gold  was  taken  out,  iihicb  yielded  a  handsome  return 
over  and  above  all  working  e\ptnat^. 

Another  parallel  "pay  Htreak"  waa  worked  in  the  mine  lode,  a  few 
hundred  feet  anriiy,  on  nn  adjuinini;  pruperty, 

Tlie  follciwing  hrirf  deM-ripliou  of  tlie  Waverlpy  ^!d  difltrict  vill 
answer  for  the  rwt  us  ihey  pix-»cnt  no  diatiiiclivc  features.  It  it 
ooudi-nwd  n-oin  n  r«^K>rt  and  nirvey.  mode  a  few  years  ago  for  tfae 
Provinciid  (Ji>veniiiKiu,  by  Mr.  U.  Y.  Ttynd. 

The  meiuturcH  m  tiwwa  ou  the  jiian,  I'late  XXIII.,  were  original^ 
thrown  into  un  immense  fold  the  base  or  east  end  of  which  reus  on  the 
"granitic"  Beries,  while  the  weateni  priHliii-iion  can  be  traced  for  BeTersl 
nitl<«.  SuliKiiiient  faulu  liiiv<^  iiliiflci]  the  axil  (o  the  north,  and  the 
euatcra  fault  hnii  mndeaMibordiiiate  uuticlinal  by  bringing  up  lonrerbedt. 
It  was  in  this  cnstem  section  that  the  "  beirel**  quarts  wu  flrat  mot. 

In  some  districts  the  undulation  has  become  an  overlap,  thna  at 
Tangier  and  Wine  Hafbour,  some  of  the  lodes  when  eipoaed  hare  a  dip 
to  the  north  at  tbeir  crop,  on  folloning  (hem  downward  they  TimM 
and  dip  to  the  south. 

The  loueiti  lje<l  met  in  the  Warerley  district  la  a  thin  bed  of  ilatr,  of 
a  greenish  and  grey  colour,  lying  H  feet  below  the  "  barrel"  <iuartx.  In 
the  better  known  part  of  the  Wnverley  tories  are  met  noasiro  beda  of 
quartsite,  ■andstoncs,  «tc,  iiitcrstraltGcd  with  thin  beds  of  day  ilaM. 

The  fotloaing  is  a  geuenl  section  in  ascending  order: — 

1. — Barrel  quarts  yroe^i.— Comprising   120  feel  of  qiiartiite  with 

slate  bclta  and  holding  four  Ufdca. 
2. — ItMt  grevp. — Conuining  three  lodes,  ukI  comprising  £0  feet  of 

qiMTtxite  with  greenish  gray  and  bluisli  alatcs,  witli  numeroaa 

minnte  cryslala  of  irtm  pyritca. 


■  TliD  EnitUtli  txiund  bring  «i|ii*l  to  4-87  iMkn. 
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S. — Tbyfir  group.— TWia  group  is  chiinict«riBe()  by  a  bed  of  couiTe- 
tloimry  {)uait)!it«,70  fcc-l  thiclE.alrend]'  rcftrred  too«  I'nssilferans, 
and  \>y  tbiii  liniitlA  or  cnrly  aiid  finely  laniiiiat«d  ]>liiRilHiKiuoi>s 
Blutes  of  brilliant  mctiillic  liiatre.  U  conUiDa  no  fewerUiai]  27 
lodts,  the  lhiokf«l  uf  whiclinv^nigi-M  ISioclies;  niidhaaaUital 
thtcknpm  of  HO  feet. 
i. — Tudor  group. — Cliiirncteris;d  by  two  mofisivc  bed*  of  giny 
(|uarlzit«  holding  lar^xe  (nrslalB  anil  nodules  of  miapickel,  and 
jiebblca  of  aliice.  lis  tiiii^kneis  is  VX\  feet,  and  ii  holds  3  lod^. 
5. — The  south  hde  f/roitp. — 1'liia  group  is  000  feet  thiuk  and  holds 

nunieroim  I'hIoh  not  yvt  worked  to  any  extent. 
The  lodca  in  Waverkjr  huve  been  in  some  instancoi  estcnsirely  and 
Boccesafully  worked.  One  or  two  hare  been  traced  an>und  tlie  luitidinal 
axis,  bat  u  might  be  expected  tlie  identjGcatlun  of  individual  lodes  on 
revcMc  di[*  can  be  iiccoTii[ili*lii;d  only  by  im-xiim  of  the  ocootnpiuiying  beds 
u  Ihcii'  small  biko  and  ^n-nt  number  rcnijur  miiicTal  characters  and 
physical  properties  an  titi^fo  guide. 


ALLUVUL  GOLD. 

As  yet  altiivial  gold  has  not  b«cn  worked  in  this  ProTincetoanynote- 
worthy  extent,  the  total  yield  bcin^  estimated  at  about  4,000  ounces. 
The  geologist  nt  once  marks  the  tr-ices  of  severe  and  piulonged  ice  action 
in  the  Nova  Swiia  gold  districts.  The  markin^^sof  the  stria  are  fK»m 
8,  20'  W.  to  8.  28'  E.  mognctfc,  nearly  at  right  angles  to  the  general 
course  of  the  stiuta,  luid  the  edges  of  the  harder  beils  are  pTcscntcd  in 
long  roDodcd  ridges. 

There  appcnra  to  have  been  two  |«riods  of  attrition  nndtmuBiKirtation. 
Tlie  cffecls  of  the  earlier  oue  aro  now  visible  in  immense  "  boars  backs" 
from  60  to  150  feet  in  heiKht,  and  sometimes  a  mile  iu  length,  following 
a  general  north  and  south  coin's!.  These  msy  bo  seen  on  the  road  from 
Jlalifax  to  MontHgu,  at  MuBcjiiodoboit,  Tangier,  etc.  They  hold  immense 
bonlders  of  gmnite  and  quartKite,  iVngnienta  of  slate  ondtiuartx  imbedded 
in  clay,  sometimes  with  Inyow  of  sand  and  gravel.  Tli«  runreft  localities 
ftirDishiDg  the  granite  are  from  two  to  Kin  miles  to  the  north.  In  some 
cases  the  origionl  site  of  the  cniloscd  rocks  must  be  sought  for  at  much 
greater  distances.  For  example,  at  Ilatifux,  the  drilt  contains  fragments 
of  amygdnloidnl  tra]i.  iduniicnl  in  appearance  with  that  found  in  sitH  at 
Blomidon,  on  the  Buy  of  Fiimly.  filly  miles  awny. 

A  second  aiul  more  local  action  is  also  visible,  and  by  its  agency  the 
snriferotiB  veins  arc  usually  found.    This  action  hna  carried  the  qiiartzit« 

vol.  X1l-X1~M«.  T 
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and  sttitc  boultlon  from  100  to  1,800  1^1  oh  a  cDunc  conmpotuillng  rery 
doeoljr  with  ,(hal  or  the  strin.  Thii»  "  prowisectore"  finding  niirifcreui 
()uartz  bouldcTB,  oaiUan  to  tlic  north  sod  frGquimtljr  tnici:  itic  t^uuldera  to 
lodca  correepoDdiiig  in  vvetrj  n-ipcct  to  the  bonldere  first  found.  As 
an  instance  it  may  be  mentioned  that  at  Montaf^u  the  Rose  lode,  so  called 
Trom  Lliu  red  colour  of  its  quarts,  was  foand  lij  tracing  tlie  booMon 
thronfrh  the  dritl  on  the  line  of  the  struc  for  a  diatAnco  of  l.SOO  ftet. 

In  cuneciitiriicc  oriliis  limited  tnnsjiortation  the  urfaoc  covvring  of 
many  or  the  gold  districtit  !a  aiirifenius  oiuiugli  to  voik.  So  load  U  tliis 
drift  that  in  Bcvcrnl  iliolriiUK  numbcn  of  men  ha>'v  inndc  a  living  by 
breaking  np  and  amalgamating  the  (|iiarCz  bouldcra  in  hand  mort«n, 
wlwn  A  few  yards  away  a  day's  search  would  not  afford  the  maalleat 
"sight"  of  guld. 

The  writer  is  not  prepared  to  account  for  the  limited  distaiico  to  which 
thMobonlders  have  been  carried,  cxoppt  it  be  by  the  action  of  ioe  on  a  coant 
line  gradually  changing  it«  level,  and  he  doM  not  anticipate  that,  in  Nova 
Scotia,  discorori««  will  be  tnade  of  nllurial  dqKMit«  iis  exlonsivD  oa  ihoee 
of  Anatndia  and  Calit'oniia.  owing  to  the  proximity  of  the  gold  districts 
to  th«  ocean,  and  their  comimratiTOly  low  average  elevation  (200  feet)  above 
the  aes  level.  8itll  the  limited  cipli>raLions  that  have  been  made  io  the 
botloniH  of  the  innitmcrnblc lakes  which  ocotirull  t^ironglitlwooMttoction, 
and  ft»m  still  iraterB  in  the  vnriviie  riven,  Itavo  uliown  thai  they  are 
fVvqueiitly  auriferous.  The  expense  of  drainage  has  delencd  attempU* 
to  teat  them,  but  some  adaptAtion  of  the  racaum  or  steam  dradgcs  latel; 
introdnocd  in  the  United  8tate«  may  enable  this  to  be  done  at  o  cheap 
rate. 

At  Qajs  River  is  presented  an  ancient  anriferoua  allnvinro  in  a  Ion 
ctrboniftTODioonglonwrate,iiniil:tr  to  that  described  in  the  writer's  paper  oQ 
the  Gypsum  of  Nora  Scotia*  as  chuniL'icrising  the  biwc  of  the  carbooifciQO 
foroution  at  many  points  to  tlie  provinoe.    Here  the  conglomentta  i 
on  the  nptnniod  edges  of  the  onriferont  slates,  cnrrios«oaBid«nbte  amount 
of  gold  near  the  juuclion.  and  the  crevioos  of  tlio  stato  fttquently  ' 
the  nme  metal  embedded  in  day  and  oxide  of  iroD.    The  deposit  i 
to  form  part  of  on  ancient  rirer  bed,  and  was  worked  for  some  time  1 
drifts  driven  on  the  flote,  and  a  sort  of  long-wnll  n-ork  taking  OQt  tlw^ 
conglomerate  as  high  as  it  showed  gold. 

At  liunenbiirg  the  beach,  open  to  the  Atlautic,  was  found  for  seretal 
hnndrod  yards  to  be  highly  anriferons,  and  coDsideivbki  qnanlitjea  of  | 
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were  wuhcd  oat  from  this  Ktni],  but,  as  may  be  imagined,  opcratioDa 
could  Dot  be  airrU'il  on  Ion;;.  Ttie  m^tMiins  at  this  point  belong  to  the 
KTiM  orslulM  furmiug  the  iippiT  division  of  the  auriferoiia  strata.  They 
an  penetrati.-d  bj  muacroua  reina  Bhowing  g&M,  but  tho  atlcnijits  made 
to  work  them  did  not  prore  profituble.  It  bus  been  conjectured  tliat  tliis 
depont  of  rM  wua  »c<:iinia)at«d  by  the  disinte^mtioii  of  varboniferuus 
oonglomeraU'S  Mniilar  to  tlioee  of  Ua^rs  River,  aa  coiiDidcrable  pnlidiet  of 
lower  nrbonifcroiis  mcitsitm  tan  known  to  occupy  the  ehorca  of  Cheater 
BnaiA,  r^onikiits  uf  somij  grc«t  cnrbonifcruiis  contiuont  fonocrljr  extending 
where  the  Atlantic  now  roignii, 

Haring  thus  briefly  noticed  the  chii'f  iwinLs  of  ideological  iotercct 
connected  \vith  the  golii  fields,  the  part  tlio  miner  haa  played  in  the 
working  of  Uic  trcoinrta  apread  ont  before  him  alone  remains  to  be 
referred  lo.  Tbia  may  be  divided  under  the  two  heads  of  Mining  and 
Milling. 

maisa. 

In  tbu  earlier  operations  rnnny  c'im[iimies  wem  starlcd  with  scbctnca 
too  ambitious  for  their  mcatis  and  broke  down  before  they  could  |«t  into 
working  order.  Others  jmid  largo  dividends  for  a  few  years,  but  having  no 
reterve  fkinda  nbiiiidoncii  the  work  when  l  hey  encountered  the  trial  of  jioor 
ore,  which  must  be  faced  by  eviry  miner  soimcr  or  later.  Other  piopoitioe 
again  have  been  continuously  worked  iind  liavc  luadc  hundsuine  returns. 

On  the  Ihilnre  of  many  of  the  large  companiea  their  properties  were 
mblot  lo  tributcrs,  some  of  wliom  have  done  well  by  ayslemaUc  mining, 
tnd  othcnt  hnve  eJTtei.d  litili;  beyond  robbing  the  richer  parts  of  the 
lodoH  williin  a  lew  yards  of  the  aiiriuw. 

Dciring  ttic  pitst  two  yeara  n  number  of  the  more  promising  properties 
have  been  imrohaBed  by  American  capitnlista,  and  it  is  ej^ijwilcd  that 
their  mining  exjieriencc  gatbei¥d  in  the  Westei'ii  HtAieM  will  lead  to  a  much 
larger  output  than  brw  been  obtained  for  eomo  yuan  past. 

When  it  is  determined  Co  wi^>rk  n  vein,  it  main  aball  is  sunk,  at  llrst  to 
a  depth  of  about  60  feet,  and  a  shaft  on  each  aide  from  50  to  150  feet 
firom  the  central  one.  At  a  depth  of  JO  feet  these  sliatls  ure  connected  by 
level*,  and  Ktoping  started  from  six  points  and  conlinutxl  in  simic  C4iscs 
to  the  aurracc-  Then  cummeucing  15  or  SO  t'cct  Iwlow  ihelevclB.  abreast 
of  two  or  more  underhand  stcpes  ia  tarried  from  shaft  to  shaft,  i'roquently, 
when  it  is  not  desired  to  work  to  any  depth,  shafts  are  stink  at  close 
intcrvitla,  and  the  rock  i-uisod  through  stveral  of  iliem.  All  thcw  ehaTte 
are  aunk  on  tli<^  vein  "■•  i-hut  they  vary  from  [tei-pcudiL-ular  Miikinga  to 
slopes  at  ranoiis  Hngles,  na  low  m  ib  degrees. 
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Thi«  nin'k  jg  continued  as  long  as  tho  qtinru  phye,  nnd  sonworUio 
mines  hare  reached  «  deptli  of  600  feet.  Usually  id  Iho  more  iijttcmnticii)); 
worked  ininet  each  stope  has  the  foUowiiig  BcaffDld  low  enough  to  permit 
of  conrcnicnt  stownfc. 

Fonnerljr  it  wns  cnstomnrj  to  lake  ont  nt  oiui  operation  tfae  lodo  ud ' 
enough  of  the  slate,  etc.,  to  allow  working  r><om  of  from  2  to  8  fiwL  Thia  WM 
fonnd  Va  lead  to  serious  losa  of  guld,  both  by  thuft  Mid  by  luixtiire  of  iha 
qnartz  with  the  i\>ck,  which  had  nearly  all  to  be  sorted  at  bank.  Mow 
the  »lat«,  etc.,  on  one  iiide  uf  the  vein  is  Rnt  t«kn)  oat,  and  the  r«iD 
allowed  to  aUind  unt<incliud  until  scvernl  hundred  wiaore  ffot  of  it  are 
exposed.  Thau  it  ia  removed  at  one  oiieralion  oud  MUt  directly  to  (be 
fiurl'ac«.  This  mctliud  coittt  rather  more  aa  the  width  of  tlic  grottnd 
removed  Ib  incnNiwil  by  the  Lbieknctw  of  tlie  lode,  but  the  ([unrtx  is  not 
80  mucrh  cxpoacd  to  tho  workmen,  and  very  little  i>f  it  is  lost. 

Ati  night  be  expected  from  the  nntiire  of  tlit<  slmtii,  the  mina  are  as 
u  nilc  very  free  fh>m  water.  It  may  be  said  that  at  n  depth  of  SOD  fcot 
tlicy  arc  perfectly  dry  whenever  pn>per  care  has  been  taken  to  paddle  the 
■lialU  on  the  rock  bod,  and  not  to  carry  the  otxipcs  too  near  the  surfaco. 

The  mott  nolieealde  exception  to  this  nile  that  lias  oonic  under  the 
writer's  notice  occurred  reo-^ntlyat  the  Boso  Mine, Montagu.  whoteotlfiO 
feet  the  mniii  (thaft  struck  a  flat  throw  to  llie  iiuuth  of  three  feel.  This  throw 
evidently  came  to  the  surface  under  an  iutJ:iCFnt  Bwamp,  and  passed  the 
vatcr  so  mptdly  thai  the  men  had  to  immedialvty  lea\e  their  work,  which 
was  not  reaumet]  until  luuro  ixiwcrful  pumps  had  l)c\'ii  set  tip. 

Tlie  pnmpH  used  ore  of  every  variety,  froiu  Cornish  patlerns  to  steata 
ejectors. 

Tbe  oxplodve  nw-d  is  i-liivlly  powder,  but  in  many  of  tlie  lodca  luivji 
narrow  slate  bandjt,  or  my  lightly  bound,  dynamite  is  iwed.  Vonnecly 
English  dynamite  and  powder  were  excluciTely  nsed,  bat  local  fiictoriei 
now  supply  both  these  n-fjuisites  at  fair  rates  and  of  good  quality. 

The  drilling  is  eutirely  two-bandcd.  and  tlie  syslout  of  siuglcband'] 
drills  nerer  eacceeded  in  establishing  itself  here.     Machine  drilb  am  blikj 
little  used,  and  the  narrow  inclined  workinf^  vr  hich  nevenarily  ckaractcriaaj 
our  gold  mines,  almost  furbid  their  nppli<-jttiou  rxcejit  for  driving  leveh, 
eu.    They  will,  however,  be  fuund  eomouiical  when  attcution  is  turned 
to  vorkiag  tlio  bnwd  belta  of  banded  slate  and  qiurtxitir,  whieli  are  met 
in  many  of  tlie  distriets,  and  offer  au  abundant  >u[)t>ly  of  Ion-  grade  one. 

Tlic  ci«tofexlrarlinga  ton  of  or«  varies  beta ocn  wide  limits.  In  the 
narrower  veins  it  l^iucuHy  ooab  as  high  as  |&-(I0  ili>Unn  jwr  ton  of 
j.000  llic,  while  in  Tvins  tbrce  feet  wide  and  uj.wanls  it  is  nmi  tbr 
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I'SO  dolliire  a  ton.  imd  in  Elalc  bands  (Wtm  ihrcc  to  ten  feet  wide  the  coK 
hu  been  known  not  [■>  exceed  0 j  ttnw.  The  wogrc  of  tnlncn  being 
l'2b  dollars,  and  of  labourers  HO  ccdu  to  a.  doUar  a  daj. 


MII.M.VO. 

The  quartette  rrom  the  mine  is  jiaeed  directly  to  liio  sKunp  mill,  At 
the  CDinmenceiiient  of  gold  miQing  here  attempts  were  mtuk-  U>  roaat  the 
om  before  tber  were  slarajtcd.  but  asi  ihe  oi'dinAr^  circular  o])en  kilna 
were  used  with  ffi^od  fur  ftic),  the  beat  waA  ncii  more  tbnn  RiitBcivnt  to 
drive  off  part  of  the  Buljihiir  in  rambinaliim  with  the  iron,  and  to  coat 
the  free  gold  with  arsenic  from  the  almost  omnipresent  niispickc),  and  they 
were  abandoned. 

T)ic  following  deseription.  and  the  Plate  XXVI 1 1.,  for  vhich  the  writer 
is  indebted  to  AIcsKrs.  J.  F.  Torniiiee  and  I..  W.  Sonifp,  of  the  Pillsbargh 
Gold  Mining  C".,  nhowing  one  of  tin-  Wi  milln  in  thi;  PiDvinec,  will  give 
aa  idea  of  the  general  pvincipte*  on  wliii'li  the  ipmrtx  is  treated. 

A  "battery"  coneitt*  of  nn  oblong  cant  iron  box,  a,  conbiining  fonr  or 
&n  stamps  placed  at  regulsr  inteniJti,  ntul  large  enou^'h  to  allow 
a  fpaot  of  several  inches  between  the  stamps  and  the  sides  of  the 
box.  The  stamps  6  and  the  stems  are  of  iron,  and  weigh  iVom  450  to 
7M)  Ibe.,  the  Kt(-m»  r  piu«  tlircmg;))  renicnl  giiidea  rf  d,  and  are  provided 
with  tappila/.  A  sbafl  ilttod  willi  fcnr«rfi\cil"iili!ccnmKi'r,  lifU  these 
stamps  fVoin  six  to  nine  inches,  and  the  <piHrtz  in  the  box  is  crushed  by 
tlieir  unaided  fftll.  Two  or  more  hatterict  arc  frorpiently  drivtin  from  the 
tune  shalt.  .^penure^yHrc  provided  for  introducing  the  qnortiaud  water 
into  tlie  boxes,audgrntings  A  allow  of  its  escape  wl, en  cnishcd  to  the  desired 
fincne«)i.  The  crushed  qunrtz  is  passed  over  copper  plates  nmalgainuted 
with  mercury,  and  hiibjccted  to  other  conlrivancea  Ibr  exlractiii]^  ttio  guld. 

The  mill  wiia  mudo  by  Fraaer  and  Chalmers,  Chicago,  and  tlic  total 
weight  (inchidiug  no  wood,  except  the  guides  and  props)  is  39,450  lbs. 
Each  of  the  two  "batteriee"  oontmns  five  stomps,  and  wcigbs  5,500  Ibj, 
Each  stamp  bus  a  maximnm  weight  of  750  lbs.,  nnd  falls  for  each  blow 
Bbont  9  inches.  The  mill  wnsdcKijrned  tonnint  the  rate  of  nt>m  $5  to  90 
drops  for  each  fttamp per mimite, crushing  30  tonsofquartx  in  24  hours, bnt 
owing  to  the  fact  that  ci>pper  amalgamated  plates  ai^  placed  in  the 
batteries  to  catch  the  gold,  it  docs  not  generally  exceed  a  speed  of  50 
drops  per  minnle,  crnsbing  about  15  tons  in  2i  lioura  to  the  finest  per- 
forated plate.  Each  "  bnllery"  wntains  front  tind  back  copjicr  ]>latcB.  and 
outside  the  gratings  are  reversing  and  epiusli  plates,  and  the  usual  long 
copper  plate,  about  tbi'ee  feet  in  len^ith,  all  amalgamated  with  mercury. 
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Flnalljr  there  ia  a  mercury  trap,  for  arrestinf;  any  merciiTy  or  nmnlKiun 
thai  is  ttot  caiitfht  hy  Mic  plat«ji,  wliicli  conRittts  of  a  pyriuiiidikl  )xuc  boM 
upwards,  into  which  Iho  buttery  tailings  fell  ui  lliej  leave  the  plnies. 
A  Btn>CLm  or  frmh  water  ent«rs  llic  ap»  and  lurms  a  sort  of  qnicksand  id 
the  Ixix,  wherein  the  niercnry  in  caught  and  f^dnally  settles  to  the 
bottom  wbenoe  it  is  drawn  oS*.  The  tailings  then  pass  over  troDgh< 
lined  with  blankets  which  retain  the  pyrites,  which  ar«  washed  oat  l^ 
hand  into  a  tub  of  water  at  regular  interi'alsL 

The  (|iiartz  is  hauled  into  the  mill,  weighed,  and  tlimwn  on  sn  iron 
grating  with  openings  tw»  indies  square,  which  allows  the  fine  staff  to 
fall  into  a  bin,  cajiiilile  n{  holding  aboitl  se^'cn  tons.  The  coarso  qoaitz 
is  dntwn  by  hand  Ui  the  mouth  of  a  Phelps'  breaker  also  discJtarging  into 
bins.  Prtini  them  Die  quarts  poBMS  by  mcaoR  of  eclf-feeden  of  simple 
eonatmctioD  into  the  batteries. 

The  motiro  power  is  furnished  by  s  thirty  inch  Leff^ll  Uiri>itK,  the 
fall  of  water  being  twcnty-ono  feci,  which  would  allow  of  tlie  roiU  befog 
enlarged  to  double  its  presout  capncily. 

The  (ineDcas  to  whidi  the  quarts  is  crushed  vnries  in  diflVrcnt  mllh. 
fnm  a  sixe  passing  through  a  me&li  of  150  holes  to  the  sqiutiaiiKb,  down 
to  one  of  400  holes. 

The  fvlluwiiiK  estimste  of  the  cost  of  cnishin);  is  (naa  Mtnid  (lerfor- 
mam-c.  and  n  mill  of  ten  stamps  driven  by  steam  {lower  whidi  is  also 
utilised  fur  driving  a  small  pump : — 


QCAItTZ  CBCSHEI>  TO  PASS  THIlOCon  PlSEyT  TWILLED  WIBB  CLOTS, 

Voan. 

Wood  II  ranU  >t -TS  dollar        1-97 

OiicnwK  b;<U.v,  loArauidfMdltstttriMSt  ...         .„        ...        1-50 

Onetntii  l>)  iii)clit»t        .  .  ...         ...         ISO 

On*  msa  li;  iiifi;ht  nt       I'K 

CbMBloali  kod  ^1 10 

WMruditar       ...       ...        -TB 


TUri 


w» 


QdmU  onulicd  111  £4  hour*.  8  ton*. 
Coitptrtan  


w 


Tht  aibovo  Is  for  qnartx  alone;  when,  as  is  frequently  tbe  case,  slate  i 
rrnslie*!  with  the  quartz  the  <.-c«t  ptr  torn  would  bo  materinlly  rtdl 
At  the  Ophir  Mill,  at  ItenflTW,  some  jearB  ego,  tbc  coot  per  ton  for  qn 
was  AO  cents,  when  cnnliing  at  th«  rate  of  600  tons  per  monlfa. 
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In  some  mills  the  use  of  plates  in  the  "batteries"  is  not  adopted,  but 
loercnry  in  added  at  r^ulnr  intervals  to  the  orv  tinilurgoing  ptiIvcri»ition  i 
ihc  Tenuiting  araaliq^am  ftccnmiilatcs  aruitnd  the  cinnilar  dies  on  vhkb  lliQ 
Rloinjis  fall,  and  ia  taken  out  at  the  week  end.  The  Dse  of  mercni?  traps 
ud  blanketa  ia  not  us  Rencrnt  aa  it  init^bt  be.  Ah  the  Rold  is  gcnerallir 
ooane  much  of  it  ia  reUiinod  in  the  batt<:ries,  and  the  lot^  i«  in  the  fine 
gold  not  CAUjtbt  hy  the  piaLoN,  Kxdiiding  the  gutd  found  in  u  state  of 
toiitate  fabdirlsion  in  the  sulphuretti,  the  mills  ok  a  rule  do  not  extract 
wcr  75  per  cmU  of  ilic  gold. 

The  caascs  of  thi«  arc  the  casing  o(  the  s»I(l  by  grease  from  lamps, 
dynamito,  etc,  and  the  powdered  sflicntcs  of  ahimina  whidi  form  an 
onctnons  slime,  as  well  as  the  vihrnlorj  niutiun  of  the  stamps  inducing  a 
crystalline  condition  of  the  gold  tiul'avourablu  to  amalgamation,  in  addition 
to  the  Bouring  of  the  gold  by  the  stamping,  so  that  it  floats  too  rapidly 
OTCr  the  jilates  to  ])crmii  of  its  Iwing  c'au)(ht  by  ihi-  iiivrcury.  No  process 
bus  yet  het^n  rou)id  cqnal  to  the  task  of  rcci;vt;riiig  the  guld  thus  lost. 

As  alr»dy  stated,  LunsiderHble  quantities  of  aneuicnl  pyrites  and 
Bulpbureta  of  iron,  lend,  and  copper  are  foond  in  the  reins  usually  in  clou 
OonitecLion  with  the  gold.  The  pcrocntitgc  prnti-nt  of  these  minerals 
varies  very  much.  Some  veins  and  the  cucaaing  rocks  arc  heavily  loaded 
with  them  up  to  a  projwrtiun  as  high  as  GO  per  cent.;  while  in  other  veins, 
oquitlly  aurifiruiis.  the  quantity  will  not  exceed  one  per  cent.  The 
avorage  amount  may  be  estimated  at  not  leas  than  fi  per  cenL 

Tbey  are  presented  as  scattered  cryatala,  as  fllnia  in  tlie  bands  of 
the  veins,  and  as  irregalar  masses  or  pockets  ticqneutly  connected  by 
threads. 

As  an  almost  universal  ruli^  ihoy  contain  ^old.  A  m:irked  exception 
has  been  noted  nt  Mount  Uniiicke  wlierv'  a  number  of  small  veins  con- 
tMoing  hirge  nniounts  nf  inii'pieUi.'l  yitlikd  but  mere  traces  of  gold  and 
silver.  RcautitVit  sjiecimcns  of  gold  ara  frequently  socnred  by  treating 
nodules  of  pyrites  n  ith  ncid,  which  presents  the  mclal  in  curiously  inter- 
hccd  plates  and  films  when  by  n  previous  esaminatiun  no  gold  could  be 
detected.  As  yet  iho  treatment  of  those  pyrites  has  been  of  the  most 
Bnperficial  chnraclcr,  tticy  are  piisscd  tlirongh  the  mills  together  with  the 
quarts  and  atloned  to  run  away  with  the  tailings. 

The  following  assays  of  these  oi'es,  freed  from  qnartx,  will  show 
their  valno: — 
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UxaUtt. 

Tmu  na  Toa  or  WK  !'■'  | 

Ana.             1                 Of*. 

OlU. 

Mw. 

Oa  tHR.af. 

(ta.  DnOc 

Mfiut  Hiirbonr  . 
StMrbnwkD 

Do. 

1)0. 

Do. 

Monlngu 

D<h 
Or«n*  ... 

pRivinoidCoi... 
DdtiUvr  An*    .. 

CoburgArM    ... 
Catinila  Co.        .. 

Strrldliii  Cu. 

O'Connor  Arot... 

Halt  Lodo 
MeCuItocliInt    . 

Ancnlo)  pjritCB  ... 

An*ii!o>l  p^it««  uid 
gilcna 

Arwiild)  pTrltM  ,., 
Miiiiickul  and   iTcni 

Miiplcfcd  and   iron 
pjrrllM 

MItpickij  and   Irmt 
pjriWa 

Ui*pick(il 

Miiptckcl  arid   iron 
pfriUa 

11    9  18 

4    1  IS 

lUU 

46    0    0 

■ 
I  IS  16 

18  IS  SS 

100    0    0 
843  16    0 

8  19  10 

6  10  18 

POO 
1    0    0 

1<    0    0 

Thew  malts  •nconfinncd  by  ibe  aanja  of  lh«  mm  oraftniinrioaB 
districU  nadtt  b;  the  irricer,  nbu  tm  nevcral  otxoMaoM,  bw  famA  nlokd 
•ad  cobalt  prceeiit  iip  to  S  p^r  fciil.  'I'lie  followinj;  miiaj*  n(  [ijrites 
vhicli  have  bciMi  cuiK-ciitniloJ  from  (AiliiigK,  show  llio  tnudoqaKj-  i>t  it 
ordinal;  proccaa  of  stampiog  to  extrnot  the  gold  from  thorn. 


AnKttrdn. 

<ka. 

Tnui  t««  Ton  at  t«t  t«K, 

DukM. 

UoU. 

autw. 
OaDM.te 

OaDMOt 

Taoglo-      .., 

}r«wr«fiiCi). 

Conotfrt. 

anan.  and 

•nlpUilM 

0    K    0 

*    *   9 

Do. 

Lear;  lioda.. 

DsL 

4u. 

do. 

«  14    4 

... 

W«v<!rii7 

Do. 

do. 

do. 

«I4    1 

0  10    0 

Slmbrooke  ,. 

AvtTl^  loth,. 

Do. 

Ao. 

do. 

S  10    0 

... 

The  following  tabl«  ahowa  the  noanir  ru3\ut  of  Bereral  umplea  of 
tailings  and  pTiitM  lakcn  fixim  wwio  bc«p«  Dot  ooDoentnlcd.  ahowiag 
that  rnocb  frao  gold  i*  teat  tii  addition  to  that  carried  airaj  by  tb*  nrioai 
pjriuia,  aa  ainodjr  >lli>dod  to. 
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DMrtot. 

AttiL 

On 

TtB«  rut  Tq)i  or  l.Mt  lm.\ 

(Md. 

nin* 
Ok,  Dai  ft. 

Ok  dm.  Or. 

WBwtley    ... 

.. 

Tniltng*        

Om.  7dirt.4gr. 

Do. 

Qurrl  quart  I 

Uo 

IE    0 

MonlJk^a 

Bolt  mill     ... 

Do.              

IG  l» 

Do. 

... 

Tailiiig)  iiatunl  aoncmitntion 

S    0    0 

It  woiilrl  s<'c-m  thikt  no  regnlnn^item  offiautysof  tlieralucs  of  the 
ore  and  pyritcn  Iwfi'ru  and  iiflw  milllnf;  lioa  erer  been  carried  ont  here. 
A  fow  sncii  ex  peri  moil  ts  wi>uld  rifTkird  valuable  date  to  rqilacc  the  eni> 
pirical  and  hapbaisrd  method  of  hcatiiig  tbo  ok*  too  IVv'inenLly  u.-cn 
among  our  miners. 

At  Muntngu  a  Fromo  concvntrator  has  been  erected  to  hcAt  tlic  Uiil- 
isgBof  that  district,  which  arc  said  tojieldpyritiw  arcrsgiDgGOdoUarato 
the  ton.  It  in  yet  too  soon  to  speak  of  its  practical  workiuj;,  bat  shonld 
It  cqnal  the  expectations  of  the  builder  there  is  a  gootl  field  for  this  work, 
as  ttbcmt  4IS,70O  tons  hare  been  cniflbed  siooe  gold  mining'  began  here. 

The  amalgUD  of  gold  and  mercury  ii«  wjun-zcd  in  eunvue  and  leather 
bogs  to  get  rid  of  m  much  mercury  Eut  powihlc,  and  heated  in  a  emcible, 
having  a  clo«c  lid  fitted  with  condcnjting  apiilianait.  The  resulting  gold 
q)Oago  JH  imelted  with  oxidising  rc-ngcn[«,  {loiired  into  obluiig  mouldi 
and  forwarded  to  the  United  States,  where  it  w  Hold  on  thi-  Mint  easaya. 

Nova  Scutin  gi>l<l,  like  that  of  other  cciuntn<:'«,  is  »n  ulloy  of  which 
silver  forms  the  chief  impnrity.  Aj  a  rule  it  is  of  a  liigh  degreeof  flne- 
nesB.  The  following  analyses  were  made  some  years  ago,  but  repreeeut 
its  diameter  at  the  present  time: — 
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This  fineueai  la  mnoli  iDfliictiud  li}*  ihc  prewnoe  of  gnlcnii,  lui  ibc  gold 
fnnD  certain  lodes  cunning  largo  ijuautiti&i  uf  iliis  cniiKnii  H>ni«tinicfl' 
ruDS  u  low  ae  8U0  parU  m  1,000.     tVum  iiuidctouk  iiesays  the  avenge 
fioeuees  oT  f^olA  from  ditTcrcnt  oouatriea  is  about; — 


Tlctorlft ,..       ...        

NonSeoU*       

CUifornk  

Hnidk      ...         

Britiflt  ColunbU  

The  forcgoiDR  remarks  toucli  briefly  on  tlic  chief  poiitls  of  JiiU-rvat 
to  tlie  geolojnst  and  miuer  preBent«d  1>j  ilie  Noni  Scotin  gold  field*,  iiud 
it  is  feared  that  clearnen  of  detail  has  to  foUM  etteat  bocn  sacrilici-d  to  a 
fear  of  ln!iii)ii»iiig  on  the  puticnue  of  the  mcmbcn. 

DoubllcH  the  chief  nttuntion  of  the  minen  here,  who.M  a  rule,  pnsscn 
little  capital,  nil!  wntiuuc  lu  be  directed  to  the  small  rich  tcidr  jielding 
(jnick  retarns,  and  it  ia  to  be  regretted  that  as  a  rale  tlieir  opcnitioDS  mn  , 
coiiflned  to  working  out  the  more  acccwible  parts  of  the  pftj  atnnkt,  and. 
nofiystematicsuhcmeof  work  jsottomptedi.  It  is  nutJoipnted. however,  tbat 
in  the  future  thr  gn-atcsl  reliance  will  Ut  pltux-d  fn  die  liiw  grade  '•na. 
Tlierv  are  numcrons  bcltft-  known  tu  contain  maiij  thoiisunds  uf  toDS  uf 
quaits  and  aiate,  yielding  by  mill  teets  up  ti>  seven  pcnnyweighld  (i>'7U 
dollars)  of  gol<l  to  the  ton.  Vnm  the  costs  of  extraction  luul  millitiK 
alivady  given  it  will  be  leen  tJiat  in  many  cases  these  ores  would  j'mH 
good  returuB  if  worked  on  a  Gurly  largo  and  careful  ayslcin.  Tbt»  ex- 
perimeot  ia  now  being  practically  tested  in  the  Kbubrouko  diUriol  bj 
parties  who  porposo  adopting  the  usool  treolDieDt  in  stiunp  mill*  to  aei-ura 
Ha  wane  gold,  uid  a  syitemalio  oouocntratioo  of  the  uiliiigx  whioli  will 
jield  coDBldersblu  <|iuuiljtie«  of  uieoicol  ud  other  pyrites.  TIimo  would 
find  n  ready  sale  at  the  n.-ditction  worko  of  (he  EMtum  Sutes.  and  fonn 
an  important  item  in  the  rctnmH. 

The  gold  ia  held  by  the  Pfovindal  Oovcttinient  who  gnnt  arena  of 
2A0  by  160  fuel  fora  terra  of  twenty-one  }'eant,with  option  of  niavi 
for  A  fee  of  two  dollars,  and  a  royalty  of  two  per  cent,  on  the  grusil 
valao  ot  the  gm«ll«'d  gold  junduced,  which  is  valued  at  Dineteen  dollars  aii 
(Hinoe  (from  20  to  60  units  Io«  than  iU  market  ralne).    The  royally  M 
collected  ftom  the  mill  nwncn,  who  are  obliged  to  give  bonds,  and  make' 
nrofti  rttimis  of  th«  ijuartx  cruxlied  and  tfae  yield  of  gold. 

Tlie  foltowing  tables  tiiow  the  total  yJeM  of  gold  sinoe  IWi,  in  which 
ytar  systematic  statlslKS  were  flnt  oollecteiL 
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NOVA  SCUTIA  (IOL1>  PIKI.DS.— OKKBBAL  AKNVA1. 
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It  la  GoaipDl«d  Uiat  about  lt,O00  vuncca  uere  produced  bofoic  that 
(lute,  which  mmld  mnke  the  lot«l  kiikhiiiI  Lu  the  prcflent  iliilc  nbuut 
830,000  ounces. 

Ill  iidi]ition  Co  the  uinount  Icj^itimaU'lT  uiinfi]  tmd  cniHhed,  there  ia 
reason  to  believe  Umt  in  every  diBiricc  a  very  considerable  <iuaiititv  is 
BtolcD  by  the  mincre,  theft  beiD^  aaaiated  by  the  comiDoii  occurrenuc  »f 
the  fiold  in  small  nuggeta  or  "sighta"  in  the  qaartz.  Much  «f  the 
tiohwl  <|iiart2  frutii  niinieroua  veins  worked  by  two  or  tliree  men  is  known 
to  be  rodnocd  in  liikiid  iiiorCan,  and  the  nsultiDf;  gold  is  Harreptitioiisly 
vM,  80  that  the  returns  mado  to  the  Department  of  Mines  may  be  con- 
siden-d  kh  1'y  no  muuis  fally  rcpK)«eiiting  tlie  amount  of  gold  extracted. 

Tlic  tulikM  also  show  the  numbiir  or  inilU,  which  it  may  be  remarked 
work  only  at  iotcr^-als,  ulso  the  number  uf  days'  Inlmur  perrormcd  nl 
miniii?.  proepectiog,  and  wrfaoo  work,  from  nliiuh  it  will  appcur  that  the 
bosiceu  allhoogb  small  is  fairly  rcmuDerativc. 


From  the  foregoiog  rcmvlra  it  will  be  seen  that  the  arm  nrntninlng 
gold  U  vfrry  large,  and  that  the  little  irork  tlutt  has  hilhcrto  liccn  pciv 
formed  has  nhoim  that  there  are  DUmcroug  lodes  that  havo  yii'bkd  good 
retuniH.  The  dlelrivtM^ct  hnii  not  ahowa  the  nt«iutirc  alluTin]  dejwMte 
churDotcriHing  those  countries  whidi  hare  Iwoomc  Runoua  fur  tJieir  pro- 
duction of  goldi  and  tJie  fnttirc  derclojimciit  vijl,  so  far  as  can  be  jadf^ 
at  prcwnt,  be  due  to  mora  citcniiirc  working  of  the  roins. 

The  district  aiTards  p^ood  opcninga  for  men  haring  capital  and  mining 
experience,  and  aa  a  mle  sncb  men  have  done  well  here.  Compani<«  )uk\-c 
done  eqnally  well  whenever  tlieir  operations  haTe  been  oontnlled  by  o»m> 
petent  agents,  who  hare  learned  to  work  on  the  ajiAetBM  experi<-iu¥  lias 
Hhown  to  bo  liest  adapted  to  (be  ooantry,  and  hare  not  maintained  the 
rules  of  mining  leaned  in  wide  lodes,  et«. 

When  the  cheapnew  of  labonr,  the  nhu  ndiuwe  of  mbcr  power,  a  hronr- 
ablc  climate,  and  the  acootsibility  of  the  district  are  oinsidered,  it  may  be 
fairlvanlieipntcd  that  gmdiiiiliy  the  attention  of  miners  and  capitaliati 
will  b«  tamed  to  th«  Nova  Soutia  ^Id  lleldii,  and  tluU  with  Impmred 
tnethods  of  iTcatnMtnt,  and  the  flccDmulotion  of  ri|icmtico  in  detMtiiig  and 
following  the  ridier  deposits  thin  industry  will  beounio  a  leading  one  in 
the  proriuoe. 


Nova  Scotia  gold  fields. 

^3  Jim/ertiiiX  Qiiar-f^ify:^  a/tif  ,S'//f/r.r, 
M     fio/tt  Mmnt. 
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Plan     of    BELT    LODE, 

'Pm/  Sirecik.'xha/ied'. 

Scale  SOfecL  to  one  inch. 
J-'fifu/tsf  s/"/H' j/fWe/  nf  qita/'^  m  oi/itctix  per  h»i , 
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DuKmn  tlie  paat  year  a  viKoroiu  crusn<]o  hu«  Ixt-n  undcrtnkeu  in  London 
Bgninst  emoko  aiid  ita  (M^>in]mDion,  fo^r,  and  the  Naiiooal  Ucalth  and  Kyrte 
Bocktitv,  iiiidfir  tiic  Prcadencioa  or  the  Duke  of  WcBlminster  and  Prince 
Leopold,  have  orijpniitvd  u  inovcmi.'nt  with  a  viuw  ti>  tito  abati>mfiit  of 
fintoko,  iu  whicli  thvy  Iiarc  been  oMtstcd  by  the  AnthnR-ftv  €oaI  Ounen 
of  Soath  Wales,  who  advocnlc  Ihit  fuel  m  the  unty  Mtisf^iclory  proTtntu- 
tive  of  the  smoke  nuisance.  In  the  foUuniii;;  paper  Ihe  writer  haa 
endeavoitR'd  to  give  a  general  dcacription  of  nuthroclte,  its  mode  of 
occurrence,  ile  distinctive  qiiiditit«,  und  its  iims,  together  with  inich 
8tfiliitlir!<  iiii  it  has  been  poseiblc  to  collect.  1 1  ia  only  to  be  regretted  that 
the  gnat  prejudice  ogninat  anthraoite  has  prevented  the  umf  ioterMt 
being  taken  in  it  as  hue  been  Uiilowed  on  other  co»Ik,  while  it  fa  s 
lamentable  fact  tliat  the  production  in  Bouth  Wales  is,  nt  tlic  present 
time,  considerably  less  than  it  was  twenty-five  years  ego,  although  there 
is  no  donbt  lliat  the  consumption  Is  again  slightly  on  the  increaae. 

IIEFISITIOS  OP  ANTUBACITE. 

The  word  anthracite  is  derived  from  the  Ui-cek  at'OpM,  sigltil^iDg 
carbon  or  cIiotcoh!.  It  would  appear  to  bo  a  sumewliat  dillloQlt BiAUer  to 
give  on  accurate  description  of  the  coal,  owing  to  the  faet  tlmt  it  rnries 
mudi  in  quality ;  but  the  following  distinctive  feiittire«  ore  a  good 
indJoaLion  of  untliraoit«  pru|ic-r  :— 

1, — Shiny,  bright  upptnninoe, 

S.— H«rd  and  brittle. 

8. — Entire  sinolcGlessnew. 

4. — Uigh  specific  gravity. 

5. — Perfect  oleanlineu. 

6. — Ijirge  excess  of  carbon. 

7. — liow  iwroeolnge  of  sulpbui'  and  iish. 

In  Bjjpwiranoe  it  is  eiilitr  Hinty  and  massive  or  woody,  the  former 


176 


TJIB  AltTHBACITB  COAL  OK  KlUTH  WAtlBi. 


beiDg  by  Tar  tbc  harder  variety.  It  b  eomewhat  <)iffioii)t  to  light,  but 
onoe  borniiit;  devtiops  great  heat,  which  can  be  gnalij  iocrmed  by  the 
tH  of  A  Alrang  dmughl.  It  ti.hu  t\wrc\ihtiU;s  in  burning,  uid  tliia  i»  one 
of  the  chief  obstacles  to  ils  iisc.  This  property  ia  itup{)i«cd  to  be  due  to 
the  pnecDce  of  wat«r  between  the  fibres  of  the  coal,  ntbicb  water  on 
beoomiDg  heated,  is  conrerted  into  steam,  and  thus  splits  op  tJie  coal. 

There  are  several  other  nunin  for  anthraeite,  such  as  "stone  ooal."  the 
*  Kilkenny"  lyial  nf  Irtlnnd,  and  the  "  blind  oool"  of  8ootland,  whik  in 
Wale^  it  is  «oinutimcs  called  "culm,"  though  this  name  is  only  applied 
to  the  rabble  or  small. 

It  is  found  in  very  larji^  [jtiantities  in  Uie  United  8ut«B,  tbc  bost 
depoBite  being  iu  PeniiBylvaiiia,  where  it  i§  the  cliief  fuel.  The  present 
consumption  in  the  United  States,  fcr  all  ]>iirpoBcs.  now  amounts  to  about 
id  million  tons  per  luitium.  It  is  also  worked  in  France  and  Russia,  and 
there  any  considerable  cjnantities  In  be  fouiiil  in  Ovrmany,  ii(i»iii,  ttjkly, 
and  Austria.  It  is,  boncvt-r,  unly  witli  the  aiilhnicit<;  of  the  United 
Kingdom  that  this  paper  has  to  deal,  and  the  dcpoeits  in  Irelsnd  ud 
SL-otland  being  both  limited  and  pwr  in  ijuality,  the  vast  resources  of 
tjouth  ^Vales  alone  seem  worthy  of  atteiitiim. 

HISTOKY. 

The  first  mention  of  the  use  of  anthracite  is  in  Mr.  tieorge  Owen's 
"History  of  Pembrokeshire,"  written  in  lf)95.  After  exlolling  tUi 
smokelew  proi)erti(«.  he  stiit««  that  wiiiu-  was  tttkcn  "to  the  dtie  of 
London,  to  the  lnt«  [jurd  Treasurer  Barluy,  to  sliewv  ho«-e  far  the  same 
excelled  lliat  of  Kewcaaletl,  wherewith  the  eitie  of  London  is  servid,  and 
I  think  if  the  pawiage  were  not  aoe  tedions  there  would  be  greate  am 
made  of  it."  Two  hiindrnl  and  fifty  years  tater,  Taylor,  In  his  "Statistics 
of  Coal,"  pn'phecicB  its  general  adoption  in  London.  Little  coal  was, 
howerer,  worked,  except  in  Pembrokeshire,  for  many  yean  on  aocoant  of 
the  wsat  of  outlet ;  but  l)i«  formation  of  the  Swansea  canal  in  1 796,  the 
Kentli  canal  in  Ittuu,  the  Gwendraetb  Valley  canal  in  18S5.  all  of  nhicli 
are  now  supplcmonted  or  mperseded  by  railways,  and  the  Llanidly  railway, 
in  1840,  gave  an  outlet  to  the  entire  basin,  and  a  resdy  oommnnication 
with  the  porta  of  Swansea,  Neath,  Llanelly.  IVmbity,  and  other  parts  of 
the  kingdom. 

There  woold  appear  to  have  htxo  a  lieavy  sptirt  in  tin  trade  at  Uiis 
period,  leading  to  ibe  opening  out  of  a  large  number  of  collieriea,  whidt, 
perhaps.  aoix>unts  for  the  present  vei^  stnall  iodividual  output  of  inoat  of 
them,  and  the  fact  that  many  have  come  to  grief  tlirongh  nant  of  Irsds. 


TUK  ANTUBiCITR  COAL  OP  SOUTH  WALB. 


MODE  OF  OCCTUllKNCE. 

A  few  vordi  xmj  bo  devoted  to  ducribiti^  tin-  gradual  tranHilion  tVom 
the  highly  bitamlnons  conls  in  the  i-ast  to  the  uiithrncitc.  The  conl-ficld 
comntcoccs  nciir  l*ontyprx>l,  in  MonDioiilhsliire,  n-ith  <'oal8  of  n  highly 
bituminous  character.  I'aestu^  grndiiiilly  t«  the  wc«t,  the  scmt-bituniinous 
coals  of  Khbw  Vale  and  Tredcj^r  are  first  Tonnd,  and  theee  appear  to 
merge  into  Ihe  celebrated  Biiiukt-less  Btf-ani  eoal  (if  AlM^rtlnre  and  MtTthyr, 
South  of  tills  [rolnl  the  Hhouddn  Valley  ])r«duc«8  both  stejiui  and 
bitunilDouK  c<j(iU.  rr(>c«i^ding  wcHtwardit  I'roiii  Aberdnrc  ttieru  ih  ii  coii* 
sidi-nible  district  at  Illruaiii  and  the  Nuntli  Vatley  of  batlard  tinthnaie, 
B  cvnl  which  is  in  termed  i  ate  in  minlfsls  and  qiiaJity  between  ttcam  ooal 
and  pure  aiithnicitc.  It  fi'tehcH  a  prieo  eiiuul  to  Hcund-clnss  anthracite, 
and  is  used  for  mixing  with  other  good  conb  for  eccam  pnrpogsB.  This 
passes  on  to  the  anthracite  deposits,  which  eontimie  without  interval 
(except  the  sea)  along  the  north  rise  to  St.  Itride's  Bay. 

The  writer  is  unaware  of  any  realti/  satist'aetury  expliuiution  for  itiJs 
change  in  the  quality  of  the  coal.  One  explanation  Is  that  It  may  bo 
eansed  by  Motion,  prodnocd  by  the  pressure  of  BU]x>rin(;umbent  strata, 
or  from  internal  diHttirbances ;  but  oh  the  anthracites  are  in  many  caseA 
rather  nearer  the  surlace  than  the  other  eoals,  and.  with  tiie  exception 
of  Petabrokeshire,  are  by  no  tutsans  disturbed,  this  e.\ptanati<tn  cannot  l>e 
considered  a  good  one. 

The  fuUowing  analyses  of  typical  coals  in  each  distriut  show,  however, 
how  the  hydrogen  and  oxygen  have  been  fimdually  eliminated,  uid  tlio 
carbon  conse(|uentty  increased.  In  the  viuk  of  the  baslHid  anthracite,  it 
would  appeal'  that  the  ciirbon  hiw  been  partly  n'ptuecd  by  ash,  this  coal 
being  much  dirtier  thiin  either  anlhraciti;  ur  steam  coal. 

Aoalysos  of  ft  Newcastle  bilumiuotis  coal  and  an  Ameiicun  imthrocite 
ore  added  for  the  sake  of  comparison. 

T.VULE  I.— ANALYSES. 
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Tbe  difllriot  of  nnthnivite  colliorict)  in  ^ulh  Wales  is  rcrj  ext«DBire, 
but  (he  gTCulvr  tmtiilwr  of  them  nrc  mere  opcnin;^  in  the  side  of  a  hill, 
coDiiect«d  H-itli  UD  iucliuc,  t^  EcrninE  at  tbe  railway  Hiding.  A  great  muij 
of  thuMc  arc  stoppod  for  want  of  trade  three  dnjH  pti*  week  during  ccttAto 
}nrlfi  III'  llie  j'ear,  when  the  doniand  fur  lline-burDing  in  Fnutoc,  or 
malting  in  England,  is  slack. 

Keferring  to  Plate  XXIX.,  it  will  ho  wen  thul  the  iuilhnK:iU:  tlvpMit 
OOUBKnoeaoatliseaitneartiljn  Ncttth.  in  Gliunorguuihin),  and  i»mOB 
waMmutta  some  tbirtj  ultra  to  Kidwcllj-,  in  Connartbonshire.  Hen  it 
is  loBt  under  the  watcra  uf  Carmarthen  Buy  and  TE-sppears  Bf^ain  at  Saim- 
denifuot,  in  PembrokcHhin;,  crostes  tbal  conntj,  u  distaiiDC  of  aboot 
twenty  miles,  and  finally  disappeara  alonf;  tbo  Hhvrw  of  Su  Bridv'a  Bay. 

This  may  be  divided  into  tlii^  muiit  distrioM,  producing  anlliracico 
of  varying  <iuality.  (I)  Pembruketthire.  (;:)  The  GwcDdnrtli  VaUoy. 
in  Carmnrthcushire.  (S)  Prom  the»oi!i.'MtwiiTdii,iucliuIi»gIhcCwmaiuaii 
VttUey,  the  north  of  Uiu  Swansea  Valley  and  South  Breconsbiro,  extending 
to  the  Vale  of  Neath. 

(1-)  PGUimOKL-iiHIRB. 

Tbe  strata  is  thiBooonty  are  much  disturbed  and  broken  up  by  loi^go 
Eult*.  aijii  tbe  Mftmt  or  ood,  altlioiigh  of  the  Tvry  bvHt  quality  of  antlm> 
cite,  arc,  with  the  execptiun  of  abont  four,  too  thin  to  bo  worth  wurkiug. 
Fig.  I,  Pluto  XXX.,  girea  a  notion  at  the  Morcton  colliery,  near 
8aunderEfout,  tlii-  Kilg«tty  scam  being  added  on  at  a  deplh  of  fifty 
yardii,  aa  pru^-ed  at  s  ndghbouring  colliery.  Altlioo^  there  are  aeveral 
seams  of  great  thickne»,  tliey  arc  found  to  bo  lod  dirty  to  work. 

Tbe  Lower-level  and  Kilgctly  *e*niB  nre  the  two  ehieSy  worked,  and 
ure  much  harder  than  the  otlicra,  producing  rvEiJoctivcIy  U)  per  ceoL  and 
40  per  oeut.  of  large,  while  many  of  the  other  Beams  ptuduoe  olmoot 
t-ntircly  small.  The  orist  of  working  is  very  high  on  aooount  of  Uie  thin 
Bcaiiiit,  but,  ail  will  be  seen  further  on,  the  excoUeut  quality  and  high 
rcjiulation  of  the  coal  eiiablen  the  uwiicn  Ui  obtain  a  much  higher  piioe 
than  that  paid  for  the  other  anthraoitea.  Fully  one-half  of  the  pntdoctioa 
in  Pembrokoehiro  k  iwd  for  homo  pnipoam  in  that  gdud^,  while  ths 
lirge  coal  Is  shipped  at  a  high  ]>rice  for  ouUtiug. 

(8.)  TUB  OWKNDBABTH  VALLKV. 

There  are  a  large  numUr  of  eioelk-nt  soami  of  conl  in  this  nJley,  as 

may  bo  seen  by  reference  to  Fig.  2,  Plato  XXX.  They  differ  rruoi  thoaa  in 

Pemlwokoahire  chioily  in  t>ieir  liardoeas,  it  being  «  usual  thing  li>  (imdiHio 

4inly  alwot  16  per  cent.vf  small  ooal,  beyond  what  iimude  in  hewing,  and 
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wLicli  if>  tulV  undet^croiind.  The  pcroentui^c  ^f  cai'boii  i»  iiIm>  lower. 
Near  Usnelly  thcM  anthmcitefl  are  aomenrhst  inferior,  but  the  ooal  in 
the  noTth-cneUin]  portion  of  the  rallef,  thooi;h  oot  quite  k  gttoA  m  that 
of  Pembrokcehire,  i*  iroll  ndnpterl  for  ninltiiij;,  u  proram  wliioh  rcquirea 
ihe  beet  luithnicitc. 

The  chief  ecnms  nrc  llic  "  BJg;  Vein,"  the  "Btnallyd,"  nntl  the  "  Pnmp 
Qnnrt."  There  an  few  fuiilw,  nn'l  the  t-QlHerics  are  not  ha  a  rule  nmrh 
troubled  with  wat*r.  whik-  iiilwiir  lx,inu  ninch  ohenper  thnn  in  the  stomn 
cnnl  liirtrioW.  tlie  cost  of  working  is  vi-ry  low.  Besides  the  seams  shown 
iu  the  t>eetion  thcru  are  Keveral  others,  amonnlin^  it  n  said  tu  no  fewer 
than  twenty-two  in  all,  bd  that  the  quaiKity  of  eost  in  llii#  (Ii«trict  is  verjr 
large. 

[t  is,  however,  n  ileplonibli;  foot  tlml  there  arc  manj  coilieries  in  the 
Uwendraeth  Valley  which  hai-c  been  slam|H)d  aa  failitrcK,  and  are  now  no 
longer  at  work,  while  very  few  work  aa  much  aa  8(1  tuna  per  day. 

(8.)  FROM  THE  OWENDHABTtt  VALLKV  KASTWAKIW.  BTC. 

Tlie  district  of  must  importanee  in  the  third  Koetion  in  tho  Cwnaiuan 
Valley,  where  ihe  largeHt  and  ninut  profitabt'i  collierica  are  aitimted, 
some  of  which  have  nn  nutpiiL  ticjual  b<j  SliO  tona  fter  day.  There 
are  a  large  number  .if  eenma  varying  from  one  to  nine  feet  thick, 
while  near  tJie  Vale  of  Neath  one  of  these  seams  atbiins  tb<^-  rhiekncsi  of 
eighteen  feeL  AmonRSt  theiie  the  "  Big  Vein"  (luxwcring  to  the  Slanllyd 
of  the  Owendnieth  Valley)  Iu-h  the  greaWsl  reputation,  while  the  ■•  Bnim 
Vein"  and  "Diam-md  Vvin"  lire  iili!i»  of  esa-llciit  qnality.  The  "  Fiiruacc" 
or  Tour-feet  seam,  HUppoaod  to  bo  the  same  aa  the  eelchrated  "  Konr>feet" 
of  Abvnlar(.%hu  been  largely  used  for  iron  Kmelting,  with  very  economical 
reeultfi,  and  is  now  Hhii'iiod  tor  the  Mine  parpoic  to  Mnryport. 

llie  coBt  in  thin  valley  i«  alHo  low,  and  nothing  but  tJie  restricted 
demand  preveiits  larg<.-  proRU  from  In-ing  made. 

Pp>ceeitinf;  eaatwai-ds  to  the  boundary  of  the  diiitriet,  the  coals  are 
foDod  to  be  rulber  inferior,  the  pcrixnta^  of  onrbini  Ixring  lower. 
Thoy  are,  bowevur,  very  banl  and  well  suited  for  lime  burniugj  the  seams 
gov  the  »anie  a«  those  of  the  Cwinaman  Valley. 

QPASTITV  OV  ANTUHACITK  WORKKD. 

During  the  past  few  years,  no  alw^liitv  statistics  of  the  qnantitics  of 
ntbradte  worked  have  been  niaik  out,  Imt  rhe  following,  which  appear 
howcTcr  to  be  only  approximate,  have  liecn  ubtain«l  from  Mr,  Uobert 
HuDt,  and  show  the  proiliictioii  twiiity  years  ago : — 
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TTMO 
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Tlit«e  till.-  nxilor  liaa  ventnred  Ut  «ii|)|ik'iDciit  bjr  tlie  folluwiog  Table, 
wliidi  hw  bpi-u  jirvparcd  irlth  the  help  uf  the  Mioernl  KtatiRtics  for  1879 
aod  1880.  Altliuiigh,  in  tht;  auK  of  G  himori;aii8hire  and  C'urnimrlhcnRliire, 
the  Ggiim  arc  not  nlieohitclj  accurate,  yot  k  is  believed  (hut  ihcjr  are 
very  approximnbe : — 
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Anmg*  Mif  output  id  ■nlliiaelU  mllUrlv*  M  Un*. 

Annf«dii)j(<ot|iut(iallralliori«<  ..    17:     . 

AUoKioK  ISO  iiorkii>f;  dajr*  )vr  mainim. 

It  will  be  tweii  that  thu  output  uftbcanUirncit«  collicriea  is  uistobecUy 
small,  and  that  the  total  ■niiua]  (|tinntit}r  produced  doe*  not  snooat  to 
•fi  per  cviiU  of  the  total  onlput  cf  Qrmt  Itritain.  Tbo  onl;  expluialion 
or  the  groat  diminutioD  of  the  output  appears  to  be  tJtat  iron  naelliug 
in  tbeae  dittricta  w  almoM  a  tbioi;  of  the  paAl.  wbcreaa  twtntj  yvm  a^o 
hirgv  ({uaulitJes  of  iron  irere  nude  with  this  ctial. 

Aeoordiiig  lo  the  report  of  the  Toa]  CominiMion,  then  waa  Id 
I8(;3,  a  <|nantlt7  of  2ir>  millionB  I'f  toiM  of  workable  coal  renainiDf 
ill  rcinlwi)lci-Hhire ;  but  allowing  for  the  verjr  tender  qnality  of  coal  ia 
tliis  district,  iid<lMi  tu  the  larf^e  number  of  Ikulla,  it  ia  believed  tliat  this 
eflttRiBl£  of  warkablf  ooal  ia  much  too  high. 


TRR  AXTRBACrrig  OOAI.  OF  MtTH  WAIAI. 

The  oonl  in  Carmnrlticnitliirc  and  Oliimorgniishirv,  howcror,  hns  not  Uie 
&&lt  of  being  tender  un<l  woiili]  iip))Cftr  to  be  ejMil)'  obtainable,  M  tho 
warns  «ni  thick  and  tlic  fituits  few.  Tim  iLnt)iracit«  district  in  these 
fiountiee  exKtoda  over  on  area  80  miles  in  length,  with  an  average  width 
or  nearly  six  miles,  (firing  a  total  area  of  over  100,000  acres.  The  total 
thicknois  of  the  rariouB  workable  eeams  of  coal  |>roTcd  at  different  points 
oinoUDte  to  ovet  49  feet,  bo  that  it  is  believed  that  uti  eednute  of  S0,000 
tons  per  aore  (alloniiifc  I.OOW  tons  per  foi>t  per  acre)  will  \»  well  within 
tti«  murk.  Tliio  will  give  ii  ti'tul  i>f  3,000  niilliunK  of  ion*,  from  which 
must  lie  dudiictiid  the  workin)^  which  hare  already  occurred,  hui  tlie 
statistics  above  show  tb&t  tJiej  enu  have  made  but  a  slight  inroad  into 
this  eDorinons  mass  of  mineral  fttel. 


MOnE  OF  WOBKISO. 

Tiiere  are  two  main  plans  of  working  anthracite,  the  oldest  and  most 
iisiinl  (if  whiuh  is  the  "pillar  and  stall"  system,  with  wliat  is  nulled 
"«iiiglc  roiid  stnll."  Tlii.*  isi  nhown  In  Fig.  I,  Plato  XXXI.  After  leaving 
the  shaft  pillare,  hiadingi^orf  guncratly  driven  off  the  main  levels  to  the  rise, 
at  a  distance  apart  of  about  90  yards.  From  those,  leaving  only  a  pillar  of 
IByardsor  less  to  the  level,  stalls  7  yards  wide  are  opened  ont,  the  pillars 
between  them  being  generally  about  li  yards.  'I'Ikw  stalls  are  <lrivon  forward 
ntxint  4A  yards,  a  road  being  laid  on  one  side,  to  meet  the  corresponding 
stall  from  the  next  heading,  and  arc  timbered  according  to  the  strength 
of  the  roof,  with  props  or  "seta"  of  three,  and  the  small  coal,  which  is 
worth  very  little,  is  thrown  jnui  the  "gob"  at  the  aide.  As  the  trams  are 
nsually  very  large  and  tvcigh  about  30  cwts.  when  loaded,  it  is  mistomnry 
to  make  these  stall  roads  siifiiciently  high  to  admit  of  the  horse  or  pony 
ooming  right  np  to  the  face,  while  the  collier  has  no  duties  beyond  getting, 
suing,  and  timbering.  Nothing  is  paid  per  yard  of  advance  after  the 
■tall,  which  commenoes  only  C  feet  wide,  is  once  opened  onti  the  prioc 
paid  for  o])ei]ing  off  the  heading  being  IVom  lOs.  to  £1.  Prom  Is.  4d.  to 
Ss.  is  paid  for  each  "  sot "  of  three  timbers.  Wlien  the  stall  has  met  the 
oorrosponding  stall  frt^m  the  next  heading,  the  pillar  is  driven  oeross,  and 
oa  much  of  it  brought  bar;k  along  the  same  rond  as  the  roof  will  allow. 
If  the  roof  be  strong  it  is  nearly  all  extracted,  but  in  many  cases  nearly 
the  whole  of  it  hn.s  to  be  lell,  tvhioh  makes  this  system  a  very  wasteftd  one. 

The  ventilation  is  eflected  by  holinga  fW)m  stall  to  stall.  These  arc 
made  only  4  or  G  feet  stimirc.  and  arc  driven  very  cheaply.  The  lowest 
stall  is  thus  connected  to  the  return  air-way.  while  a  door  is  placed  at  the 
entrance  of  each  stall  from  the  heading. 

vol..  xxxt.  ~ 
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The  "double  road  Btall,"  tip,  2.  Plate  XXXI.,  only  diffent  from  Uw 
preceding  in  tiie  fact  that  the  atalls  are  generallj  nbout  SO  yirdt  wide 
with  n  road  on  eacli  Mile,  the  »[tmv!  ))ctw(«n  being  pndced  ns  much  u 
possible  with  rubbish.  The  pillars  are  from  I&  to  20  y&rdii  widoy  and 
when  llio  stAlls  linve  proceeded  about  60  yards  to  the  barrier  provided 
for  the  heading  above,  they  arc  cnt  acronand  brought  beck:  they  have 
a  much  better  chance  of  being  extrwted  than  in  the  former  meUiod,  while 
the  ventilation  is  much  more  eatisfactory  and  |inx«eds  np  one  aide  of 
the  stall  and  down  the  other. 

One  great  objection  to  the  pillai'  and  hIaII  H;,-8tein.  and  one  that  «alrti 
thronghonl  South  Vi'n\<%  ia  the  large  fnce  re(|uircd  in  propnrtiou  to  the 
□nmbcr  of  nicu,  it  being  very  difficult  to  get  two  men  to  work  together 
in  a  7  yards  stall,  or  three  in  a  20  yards  stall. 

The  otlier  method  is  that  of  "  long-wall."  which  ia  coming  more  and 
more  into  faabion,  and  ia  especially  adapted  to  flat  and  thin  aeamR.  The 
working  places  or  atalls  are,  aa  a  role,  about  \b  yardii  wide  for  each  set  of 
XMO,  and  a  goh  rood  is  kept  open  for  each.  These  loads  are  cat  off  by 
cross  roads,  whieli  arc  made  through  the  gob  every  60  yards,  so  as  to 
save  the  cost  of  malntmancc.  The  air  as  tisaal  ciivulatca  roond  tho 
flKee,  with  occaaonal  nplita  as  the  distance  beconieii  greater. 


WORKING  Br  CONTRACT. 

It  is  a  rcry  usual  )>lan  to  let  out  the  whole  work  to  three  or  (our 
oontnctors,  who  agre«  to  deli\-«r  the  whole  of  the  oool  into  truck  at  a 
certain  figaro  per  ton.  Tliin  uppenni  to  be  a  very  h»d  plan,  but  it  )um 
been  foand  to  work  well  in  sevtrat  ctist*.  white  it  lias  oti  tlto  oUtcr  hand 
often  been  tho  rain  of  the  nndcrground  workings,  and  catised  tbc  loss  of 
largo  iTActa  of  good  coal.  The  usnal  beads  of  soeh  a  oontnot  an  m 
follows: — 

1. — ^Thts  oontrael  includes  all  (he  cutting  of  the seam  of 

ooal,  driving  headings,  airways,  tnniing  stalls,  driving  throngh 
fimlta.  (provided  such  fanlls  do  not  exceed  the  tbtckaeas  of  ti>c 
mata),  pumping  and  hauling  water,  clearing  blbi,  fllling  and 
disdinrging  rubbudi  from  the  levels. 
i, — The  conlncton  arc  to  find  honee,  pit  woo<),  timber  for  doofs  and 
tram  repairs  and  all  otlior  necessary  purposes,  and  all  gresM 
and  oilH  and  other  stores  required. 
8.— They  are  to  keep  dear  all  air  comwa  and  keep  the  rentilatiun 
good,  and  to  keep  all  the  works  iu  thomugb  repair. 
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4. — They  ore  to  follow  the  directions  <>r  the  mftnngcr,  and  to  cbive 

hekdingM  iinO  stdlls  nooording  to  h»  orders,  and  keep  to  the 

meamrcmcnU  decided  on  from  time  to  time. 
5. — Thej  are  to  be  Tesponflible  Cor  all  damage  that  niav  arise  tVom  the 

careleaBDeaa  of  their  men,  and  to  be  liable  for  all  accident 

during  the  term  of  this  contract. 
6.— If  the  manager  finds  that  any  work  has  not  bocn  property  dono, 

be  may  employ  oth«r  [wrsuns  to  carry  out  the  same  properly 

and  uhargc  tlie  cost  to  the  contractors. 
7. — ^The  contntotom  agree  to  work  not  leee  than  100  tons  per  day  of 

1ai;ge  ooal;  the  proportion  of  small  coal  bronght  to  bank  not 

to  eJtceed  15  per  cent,  of  the  Urge. 
8, — The  contract  to  commence  on and  the  term  to  be  for 

one  year.    Payments  to  be  made  on  the  flrst  Suriirday  of  each 

month,  to  the  amount  of  90  per  cent,  of  the  work  done  up  to 

the  «Dd  of  the  prcTJonn  month. 
9. — The  contractors  to  find  two  sureties  of  £2.'i0  each  as  a  eecority 

for  the  proper  execution  of  the  contract. 

COST  OF  WOBKINO. 

The  cost  at  most  anthmcito  coUierics  (excIiiBtTe  of  P«mbrokcshiTc)  is 
very  low.  The  getting  price  of  coarse  varieB  a  good  deal,  bnt  in  several 
collieries  known  to  the  writer  it  is  loss  than  la.  4d.  per  ton  on  large  ooal, 
the  small  Iwing  extracted  by  "  Billy  Fairjjtay,"  and  wi>rked  friM:.  The 
day  wages  of  mechanics  and  ongiuemcn  only  smoiint  to  4s.  per  day, 
and  are  often  less;  white  the  hauliers,  repairers,  and  colliers  taken  &om 
their  work  for  other  purposes  are  only  paid  &•.  tid.  It  should  be 
mentioned,  howi-vcr,  that  the  r/wfc  of  thi:  wurkmen  at  a  colliery  partake 
of  the  rise  and  fall  of  wages  under  the  sliding  scale  arrangements. 

ConsideTing  the  prices  obtainable  for  the  coal  the  royalties  and 
irayleares  would  appear  to  be  rather  high,  being  olten  ae  mach  as  ^. 
ud  Id.  per  ton  on  all  the  coal  drawn.  The  following  coAt  sheet  is  that 
of  a  colliery-  working  mithriicit«  under  peculiarly  favomabli:  drcuiuHtancea, 
being  entirely  without  wat<rr  and  requiring  only  one  small  hauling  tuigine 
to  deliver  the  eoid  at  the  screens.  It  would,  of  course,  Lw  uiuoli  less 
were  the  ontput  increased,  as  it  might  easily  be: — 
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Although  in  lomo  eaacM  n  littlo  gu  b  (bond  in  antbraciUi  oolUeriw,  yet 
on  cxploAiun  u  iilmoHt  uiihcnrd  of,  nnd  they  are  g<e'i>etBlljr  worked  vitb 
open  ligbu.  Their  working  ia  oerUinljr  attended  wltli  lea  dniip-T  than 
that  of  tho  oUier  Soath  Walca  coUierits,  m  will  bo  socn  by  Uh  following 
Tablis  (liowing  the  dcMbs  in  1879  Mid  IdSO,  Jn  proportion  to  tlw  c<mI 
raJwd:  the  higher  proportion  in  1879  wisdnctoone  shaft  accident  IdUing 
thrw: — 

TABLK  m.-ACCIDKNTS. 
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trSKS  OF  AMTHRACITB. 
It  is  difRcnlt  to  arrive  at  any  iijltablu  ti^rurcs  Miowing  the  ]>n>portioDut« 
use  of  tJiis  wjiJ,  but  the  foilowiiig  have  been  provided  by  a  gculiemon 
who  hna  n  liir^  oiiinuetioii  ajid  ti'sdc  in  all  the  Tarious  Dses  of  anthracite, 
and  it  is  believed  thai  they  ttK  HiibHbintiiilly  oorrect. — 
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(1.)  LIME  BfRSlNQ. 

This  is  tho  main  tue  of  iinthrncit^;  iHial,  whiuh  is  olmosl  the  only  twl 
Hdaptixl  to  tliia  purpoac  oii  ucoonrit  of  its  sinokcleM  propvrtic*,  lu  it  is  so 
dia^jTeekblG  to  the  dk-h  to  stand  over  the  flimiKiti)  from  which  licavy 
olonds  of  smoke  are  risinf;,  nblle  a  great  beat  and  s  durable  fire  are  also 
oooridered  ueceaaary. 

It  is  largely  Khippctl  tu  France,  cluerij'  dnring  the  apring,  and  is  used 
throughout  the  lime  kilns  of  South  Wiiles. 

<S.)  MAMINO. 

This  process  consists  of  the  gradual  drying  of  barley  which  haa  been 
previously  allowed  to  soak  in  water  lor  two  dayH,  and  then  laid  ont  for 
niiothcv  ten  days,  dnritig  which  time  it  hi-giim  to  )kpn>ut.  The  molt  kiln 
oonsists  of  a  brick  diondjer  luid  witli  perfonittid  tilen,  mid  the  products  of 
combustion  Bnd  their  way  through  those  holcv,  nnd  through  the  barley, 
which  is  thus  gradually  dried,  The  furnace  is  at  some  depth  below  the 
drying  chamber  and  the  producta  of  cumbnalion  are  directed  by  iron 
plates,  so  as  to  spread  uniformly  in  their  pa«saf;e  tlirough  tlie  tiles;  the 
drying  process  tuko  48  hunrs.  As  smoke  would  damage  the  malt  it  is 
important  that  the  fuel  lie  alwohilcly  eniokclcss  and  as  free  from  sulphur 
M  poonble,  and  as  the  fircH  Imvu  tu  bum  with  ii  long  steady  heat  for  many 
hours,  a  low  percentage  of  ash  is  also  very  desirable.  These  advautagen, 
added  to  llial  of  great  heat,  are  p<iB(K!Ssed  by  good  anthracite,  and  no  ntlu'r 
coal  is  ever  used  for  this  purpose,  while  ooke  is  used  to  a  auall  extent  in 
eome  districta. 

(8.)  HOP  DRIINQ. 

Tliis  process  is  similar  to  tho  proeeding,  and  the  same  remarhn  wilt 
apply,     ll,  however,  only  takes  place  during  a  short  portion  of  the  year 
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<~fTom  till'  iniddlu  of  Aiig^ist  to  the  end  of  September— and  lui  the  firm  | 
are  not  rctjuiivd  m  long,  the  uithniciw  is  not  ncceonrily  ao  pure  and 
strong  w  that  used  for  molting. 


(*,)  UOLTSE  PCRPOSeS. 

TUn  MpfW»  to  1»  no  doubt  Ui»t  the  peculiarly  noxious  cbarKt«r  of 
liondon  fbgs  is  owing  to  tbe  ntmoq>herc  being  obaiged  with  particles ' 
UDLvntumed  carbon,  vhkh  have  escaped  in  tbe  smoke  of  domestic  and' 
otlicr  fin-s.  Altliuiigli  thtire  hare  been  eeveral  tnreationa  more  or  Ion 
capable  of  prorenting  Kinoke.  yet  the  only  satjabctoiy  cure  la  tlic  use  of 
anthracite  BRtokeleae  uoal.  There  are,  no  doabt>  scvenl  diffictdtiea 
attendant  on  the  use  of  thi^  fuel,  the  chief  of  which  is  that  of  tigfatnig 
it,  bnt  by  taking  the  following  precantiona  thue  are  eoaity  surmounted. 
It  recinirea  a  ratlier  large  flrc<]ilace,  which  shonid  hnre  firo^briek  sides,  as 
the  strong  bent  is  apt  to  destroy  the  iron,  and  a  good  drutght,  which  can 
always  beeaaUy  pnidnced  by  the  tm  of  a  "blower  "or  piece  of  sheet  iron 
ptoocd  orcr  the  t'tp  of  l]ic  fice.  Tlie  best  way  to  light  the  fire  appears  to 
be  with  a  muderatc  tjnantity  of  wood  and  a  red  hot  iron  or  swIamMidof,- 
as  t  strung  heat  ic  retjuired.  The  pieces  of  coal  should  be  abont  iho  iii 
iif  lui  egg,  and  the  fire  Hhould  be  replenished  moderately  before  it  geU  low. 
It  muHt  not  Ik-  puked,  a  pleasure  whidi  many  RngliflhiDcn,  wtio  rtgard  tbfl 
poker  m  u  domcatic  ingtitntioii,  will  be  obliged  to  deny  thaDudn^  bat 
the  iiatint  must  bo  gently  raked  oiiU 

The  writer  has  reoeutly  vlsll«d  tlie  tbnoln  PrenntioD  ExhibitwD  lA 
MiuichcMter,  luid  Ibera  saw  senrol  exocHent  finj-gntea  and  atorcs  for 
burning  outliracitv  coal,  the  best  of  which  appears  to  be  that  of  Mr.  Oraoet 
abovD  in  Fig.  t,  Plau  XXJCIl.  l*h«  spaoea  on  eachaideof  tlie  fira* 
plaoG  nanally  tilled  with  brick-work,  are  ocoopied  by  side  flnea  ooto- 
miniicating  with  tbo  buttocD  of  tlio  griite.  Wlien  tlic  register  door  Is 
cla»^,  a  strong  dninght  iit  dronlated,  nnil  Ibv  produda  of  combustion  tn 
oonrcjed  ilown  the  side  lliia,  oiwl  dirv4:tly  under  the  fire,  port  being 
again  drawn  throagh  tJie  fin,  and  the  remainder  finding  its  way  inUi 
the  chimney  through  an  opening  below  the  lotrvl  of  the  grate.  Ilie  register 
dour  shuuld  be  opened  wheu  the  flrc  is  well  alight;  the  beat  is  vei7  great,, 
and  sa  the  ftro  hsia  a  long  tiue  then  la  a  i-ery  great  economy. 

In  many  parta  of  Widos  this  coal  is  luiiTomlly  nsed  for  house  piirpoam, 
■nd  tbe  writer  has  received  soTeral  letters  froni  peraona  who  hare  nsed  it 
fiir  yean,  and  infinitdljt  prefer  it  hi  bittiiuiuous  omI  on  ocooniil  of  its 
deaDlineoB.    In  Pembrokeabire  it  is  usaul  to  mix  llie  ■mall  ooal  with 
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moiat  day  and  form  bolls,  which  when  ignitnl  with  the  hulp  i>f  a  liltle 
wood,  tv^t  red  hot,  and  make  an  cxcvllcut  nnd  endtiring  Src.  Tlicj  oro 
(bquently  aeen  in  the  cottage*  of  the  poor,  and  they  huve  a  reeemblance 
to,  but  much  better  effect  than  the  ordinary  cake  Srea. 

(6.)  8TBAM. 

There  are  two  maio  obetaclcs  Ci  tlie  uan  of  anthracite  for  steam 
pnrposes.  FiiBt,  the  g:reat  local  heat  which  deatmyH  the  bun,  and  (ccondly, 
its  alow  oombuBtion.  In  1817  tlie  su^umaUij)  "Wniihinglon,"  belonging 
to  the  American  lino  mnnin;;  ftora  Bonthainjiton  to  New  York,  Btnrtod 
with  anthracite  oaa1,  and  a  fan  tn  prumolc  raptd  oombustion ;  but  within 
a  few  hoars  she  wm  luick  in  HiMithntupton  with  horborft  ntterly  destroyed 
by  the  great  beat.  lo  I8S4  SIiwwr.  McClarty,  of  Liverpool,  need  iinthra- 
cite  for  two  year*,  appnrvntly  with  great  sacocM,  without  luiy  artilidal 
dratight.  and  found  a  snving  of  SO  per  cent,  in  stowage,  and  u  reduction 
in  coiiBumption  of  over  40  per  cent.  The  general  bnaincas  of  the  firm 
proving  unjirolHtubhs  this  snocewfiil  use  of  anthiaoite  came  to  an  end. 

About  thi»  time  I)r.  Pninkhuul,  afVir  n  scries  of  experinicnta,  gave 
the  following  fignrea  as  comparison  of  the  evaporative  power  of  various 
ooals  per  cnbic  foot  of  stowage  in  stentncrs : — 
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thuH  showing  the  groat  superiority  of  anthracite. 

It  wiw  alw)  used  in  1853  on  Ixrtird  the  "Victoria  and  .Mbert,"  with  the 
help  of  Htcnm  jct«.  and  gnvc  great  Hulisfnctioii.  The  "Great  Britain," 
"  Koyal  Charter,"  and  "  t'nith,"  also  need  anthracite ;  but  in  no  case  has 
Ita  nae  continued,  the  great  difficulty  being  to  obtain  sufficient  dranght 
without  burning  the  bars,  it  having  been  found  that  anthracite  without 
arlfficiid  draught  requires  nearly  <10  [wr  cent,  more  grate  surfaco  than 
other  steam  ci'als. 

This  didieiilly  seems  to  have  l<eeo  at  length  overoonic  by  Mr.  Perkins' 
invention,  subseiiuenlJy  improved  by  Mr.  Hannny.  Referring  to  Fig.  2, 
Plate  XXXIl.,  it  will  be  seen  to  consist  of  a  «ric8  of  hollow  pGrfomted 
bars,  resting  on  a  hollow  dead-plate  and  hollow  bridge,  a  is  the  main 
pipe  conveying  air  from  the  tm,  h  the  branch  pipe  to  the  bridge  e.  The 
air  enters  the  bar  at  each  end  and  i^asiea  into  the  fire  through  the  per- 
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foratiotie,  i^hile  portions  nlso  pnm Hiroogh  Ihe  fitniacv  door  fwaA  thmngh 
the  bridge  at  «,  to  allon-  of  aD  eitra  sapply  of  tur,  anthracite  being  more 
liable  tlian  any  oilier  coal  to  give  off  partially  oonsnmed  gaaM. 

This  syslotn  id  found  to  ansirer  excellently ;  the  fiurcw  tJio  oomlrastion 
prodncod  by  the  bloat,  the  cooler  i»  the  Imr  on  noconiit  of  the  brge  siif^y 
of  air  passing  throngb,  white  the  ocx)nomical  rnralta  bSTc  been  prored  by 
experimcntA  ou  board  Mown.  Pcan's  iteiuner  "Elephant." 

The  following  cx|>cTrment«  ncre  made  in  1874  with  a  small  tabalar 
boiler,  of  which  the  dimeiiaions  were  as  follows :— Length  1 1  feel  fl  iodics. 
diamet«r  4  feet  5  inches,  tube*  4  feet  7  tnchea  long,  area  of  lirc<gratc  ?( 
MinaK  foot.    The  etoam  was  kept  at  a  preasniv  of  almut  40  llitL 

TABLK  IV.— STKAM  EXPERtMENTS. 
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A  reduction  of  I  per  cvnt.  should  be  in*de  ttom  Xm.  4  and  5  for  tin- 
steam  uiwd  for  tlie  blower,  and  of  3  per  cenL  from  No.  6.  It  would  llini 
Bcem  that  the  patirnt  bans  '"'■tb  a  moderate  btn«t,  gi\-c  tlw  boat  miilta. 

Since  these  experiments  a  sli-am  }ct  hu  been  adapted  to  the  nme  fitr- 
nace  in  the  form  of  a  ntuntwr  of  jets,  one  to  cndi  bar.  This  bus  enabled 
antltracitc  fmall  to  be  uwd  undiT  boilers,  a  fttel  qnit«  oa(  of  the  qnntion, 
without  some  artificial  draught,  while  the  Imrs  remain  cool  and  nninjtirod. 

Anthracite  coal  is  of  oouise  n»ed  for  steam  purposes  at  all  autliradto 
collieries,  and  the  only  complaint  is  the  tow  horse-power  produocd.  It  has 
bIm  h««n  uwii  by  Meaxra.  Hall  and  Son  at  their  ponder  works  at  Fa\-er- 
ahum,  for  the  lust  thirty  yean*.  They  any  that  they  took  to  it  ]winiarily 
on  acoonnt  of  the  absence  of  smoke  and  iqxirka,  and  lh«y  bare  found  tlial 
no  artilicial  draught  nor  other  alterations  were  iv'juircd  in  their  fiimacM^ 
the  ban  being  one  inch  apart  and  the  pressure  of  Bteam  40  Iba. 

(fl.)  IRON  SilKLTISO. 
liarge  iiuanlitiea  of  iron  wen  at  one  time  cutde  in  ftonth  Waka  fivia 
uilhraicilc  cool,  and  in  1872  onr  72.000  tons  were  nsed  for  ibis  porpote. 
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The  iron  trwlo  in  tfiote  ditftricU  Iia«,  hnwei-cr,  now  nlinost  wasod,  and 
vith  tlic  cxcoplioti  of  Lbnt  iiRed  in  Cumlwrlaiitl  and  SUiffcirdehin?,  Ultlo 
antlirucitc  is  now  used  fur  tlm  piirpiwc.  Sonid  of  ihc  auLhrBcit«§  do  not 
decrepitate  acriuiuly  in  the  furnace,  and,  witli  tbts  obatocle  removed,  their 
^at  lieat  and  small  i)ercenta(i;e  of  uiU  and  anliihar  render  them  eioellent 
Hineltitig  coal,  so  liiat  tlieir  nee  iu  ibe  ubove-nained  dUtiicU  ia  rapidly 
increasing. 

The  following  ore  the  prices  of  the  mrtooi  uitJIindtei  :— 

(1.)  PEMBR0KKSHIHB.-L0WBBL8TiiLVini. 

I.iirK>^  13    0  f.n  )i,  S«iiii J,'nf<Kil . 

Bubble        8    0  at  (lit  fur  buiue. 

SnuOl  B    0     „ 

Tbbtc  pricM  an:  very  high,  but  the  coal  ia  iiu]X!riur  Ui  other  uiUirucitvB. 


(e.)  CWMAUAN  vallbt 

—Bio  Vw». 

Lwg*       

ftn>n       

Lai«t       

Small        

ft    d. 

7  0  at  idt. 

8  S     ., 

fi    0  t.o.b.  LlanoUj. 
4    6.. 

Tlic  "Brnw"  rein  and  "Famaoe"  vein  realise  Ig.  to  Is.  6d.  teas  for 
large,  und  Gd.  IcMt  for  uuall.  Tlie  Swan«e«  Vatley  good  nnthncltet  fMdb 
about  the  samv  priu«a. 

(S.)  BRECOMSHIKE;  district  INFRRIUK  ANTIIRAClTEtL— 9  Foot  Vns. 

*.    d. 

lAiga ...        B    0  at  pit. 

SiMl] 1    fi    „ 

Laig* 7    S  lo.bi  Swiim. 

Bnaa  i...      m       4   8     „         „ 

All  the  above  priee*  ore  less  2J  per  cent,  in  thirty  days. 

It  wilt  be  seen  tliat  there-  is  a  good  niargiu  of  profit,  if  a  siifGcicut 
quaulity  of  good  anthracite  can  be  disposed  of. 

It  may  also  be  well  to  give  thi-  prici^,  delivered  in  Loudon,  compared 
with  other  coale  used  for  houBe  puqiosce.  Tt  iiiusi  Ix,'  borne  in  mind  Chat 
the  coal  should  be  broken  into  piece*  tlie  uijie  of  an  egg  l»efure  delivery, 
as  it  is  much  too  iiard  for  this  to  be  done  by  the  honecmaid.  This  breaking 
up  is  rather  ooslly,  on  account  of  the  smail  made,  and  is  charged  for  extra 
at  Is.  per  ton.  In  America  this  is  done  at  the  pits  by  machinery,  and  the 
pieces  sorted  into  "lump  coal,"  "steamer  coal,"  "broken  cool,"  "eggoonl," 
"stove  coal,"  "chestnut  coal,"  the  value  increasing  as  tho  size  is  reduced. 

Toi..  nxi.-uM.  2 
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HanltUMi             13  8  IB  0 

Big  Vdia  vithnrll«           17  0  a  8 

,.                n        lirokuii  to  «8g  riw     ...  18  O  S3  0 

The  ditf^nce  between  the  pricee  in  track  and  the  delivered  prioei  I 
oooaista  ol' : — Dd.  flfaoreiliDg  oat  uf  track,  2».  ad.  loncailng,  oaiiMge  im) 
delivery ;  aud  tlie  biLlaacu  npresenU  tlie  merchanlii'  ]]Tv6t  aud  the  low  oa 
BinaU  ooid  made  in  re-«zeeniuK,  which  i&  wUI  for  Huiithcr;  parpoiM,  at  8t. 
to  d«.  ]>cr  too. 

It  will  thus  \x  teen  that  anthradu  is  no  deaivr  than  tho  good  Loodoa 
house  ooals,  while  it  is  far  more  eoonumioal  in  baming. 

COEIHO. 

Atthoagh  at  the  present  time  no  coke  is  made  in  South  Walt*,  yet  it 
ii  interesting  to  mentiou  Bereral  attempts  which  hare  been  made  tt>  ooke 
it.  As  long  ago  aa  lbb9,  ex]>erimcnts  were  made  at  Ktlgutty  with  partial 
anocew,  and  a  good  deal  uf  aiiliirudte  ouke  vrns  lold  Tor  blwtt  fumaocs. 
Alwut  ten  jears  attet,  Meutn.  Penrose  and  Richards,  of  8wiuis(«.  took  oat 
a  patent  for  anthracite  ookc,  which  was  made  in  tlic  foUuwing  manner: — 
Pruportiuiut  of  CO  per  uenu  of  anthracite  small,  8fl  per  cent,  of  bttnminoiiB 
smuil,  and  &  per  cent,  of  pitch  were  mixed  together  and  croBbed  in  a 
Oarr'a  disintegrator.  The  right  qmmttltea  were  obtained  by  three  Jaoob'a 
laddets,  the  badceta  of  which  wti«  made  in  propoitiooate  sixe  to  Um 
qoantities  required.  Tbc  ovens  nscd  were  of  the  ordinary  square  tyiie, 
and  the  ooke,  which  took  about  aorenty  bonn  to  bum,  was  EmDd  k>  be  w 
hard  aa  to  scialoh  Kiusa,  and  to  be  about  2S  percenl.  heavier  than  ordtDuy 
coke,  while  tJie  yield  is  said  to  have  been  over  70  per  cent.  It  woa  oaod 
at  tbo  I^ndure  Siemens'  steel  works  with  pood  results,  the  anlphar  baiAg 
fixooodingly  low,  and  the  economy  of  fuel  being  eqoal  to  abotit  SO  per 
cent.  On  tJie  whole,  however,  it  appeara  that  it  was  not  a  ooimmercial 
Bocctae,  and  ilH  mnnufa^ture  is  now  discontinued,  except  in  (Vance,  where 
it  is  BlUl  largely  made  and  used  al  C'roosot. 

Amon^  other  applioaiiona  for  which  antJiracite  is  more  uaeful  than 
ocdinary  oual,  may  bo  mentioned  the  Duwson  gaa  generator.  Tbii 
apparatns  prudnota  gaa  fur  a  gus  cngin«,  by  passing  sojier-bcatod  Mau^ 
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at  B  preBfinre  of  nboat  2!>  Iba.  on  tbe  sqnore  inch,  into  a  grate  bnrninK 
anthracite,  fixed  ol  tho  bottom  of  a  generator  made  of  cast  iron.  A 
qaantity  of  air  ia  aU<>  drawn  in,  and  the  Hteam  is  dccompcitied  and  forma 
vith  the  carbonic  oxide  a  gas  irhich  buH  a  great  hmting  elToot,  tliongh 
bw  illuminating  }M>wer.  It  is  then  paaaed  through  aoraihcTa  t«  a  gaso- 
meter. AuihnLciU-,  on  iiocaint  <>f  iU  high  percentngo  of  carbon,  is  moal 
suitable  and  economical,  and  it  is  et«lvd  tJiat  13  IIb,  of  it  will  produce 
1,000  cubic  feet  of  gas  at  a  coet  of  a  Jd,  per  boree-power  per  hour. 

In  coacliiBion,  the  writer  wonld  venture  to  point  out  that  experiments 
and  practise  iiave  satisfactoril;  proved  that  anthracite,  used  with  proper 
apiiliaiiL'Cs,  is  a  dieap  and  efficient  fViel  ft^r  must  pnrpows,  and,  on  aocoant 
of  its  gninkdtiMinejK  and  cleanliness,  eminently  suitable  r<ir  domestic  use, 
while  it  HpfKarM  certain  Ihut  us  the  U«t  ittuam  cool  of  Abcrdarc  bccomca 
cxhaufitcd,  it  is  cvrlain  to  takv  iU  place. 

He  would  also  oObr  bin  best  thanks  to  seven]  gentleman  who  have 
given  him  great  assistance  in  the  prudnction  of  this  paper,  which  it  is 
hoped  may  l)e  of  in(4»-cst  to  the  iiieuilM;r*  of  ihc-  lii«litiitc^ 


Mr.  T.  W.  BrKNiRG  said,  that  ho  did  not  think  that  the  nae  of 
anthracite  woidd  be  a  satisfactory  mode  of  reducing  the  smoke  nuisance 
in  London,  since  it  contd  only  diminish  the  visible,  and  probably  the  least 
injurions,  portions  of  the  products  of  oombnstlon,  which  tiroducis  within 
a  small  fhtction  of  a  per  cent,  wore  invisible,  and  it  accincd  to  him  that 
the  wmbustion  of  the  same  quantity  of  any  Hurl  of  coal  would  produce 
apprnximatiOy  the  same  ivHults  both  in  tlie  quantity  and  nature  of  the 
dclotorious  gnscs  ovolvni.  In  fact  the«c  ddetcrioiis  products  would  be  7 
per  cent,  tester  in  the  Kilgutlv  antliracite,  whidi  by  the  table  given  in 
page  177  is  shown  to  contain  tho  most  carbon,  than  in  the  Hartley 
bituminous  coal.  In  order  to  pive  some  idea  of  the  enormous  qiinntitice 
of  air  changed  into  noxious  gases  and  poured  daily  into  the  atmosphere 
of  London,  Mr.  Ihinn  ha^  kindly  made  a  caU^uhilion,  given  in  a  foot 
note,*  which  shows  that  on  a  winter's  working  day,  when  the  uonsumption 

•  Oasm  raoiiuciu)  m  CoMurfTtow  or  Coil. 

Cttrboit  dioridt.—'l!  t'mil  roiDplpldy  lumt,  cwh  I  9f  r*rI>on  ]irnducM  8J  9t  CO,. 
Bmoc  1  ton  gives  B2-l»  Ibo.  I,'0.  -  TOlSli  oiiblo  fwet  »t  60°  K.  mid 30"  bu. 

Sulpitr  itf0^ilr,—Kiic\i  1  %  «iilpliiir  jivld*  2  56  00,.  HcJk'i.',  1  ton  gli'M -M'S 
lb*.  80,  ^  203'S  cuUc  fwt  at  Gif  F.  and  30"  Ur. 

Watfr  «»/io«r.— Kiu'li  I  %  lijdrogm  prodnfi-*  fl  ff  B-»t»r  inpour.  lli-ncii,  1  [on 
pivw  2018  Ibt.  H.O  «-  *;iai-3  cnblc  fctt,  (Supixwcd  tapaniiw  at  G0°  f.  aud  30"  bur.) 

Air  paiunnMf.— Each  I  °i  t*tbem  rfqnirM  701'£S  cubic  feet  oxygen  per  ton  =■ 
S.500  ciibk  fnot  air  mufihlj. 
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ia  roQghly  30,000  tons,  the  fcasee  would,  jf  kept  togetlw,  cover  160 
Bqoarc  mile«  (tbuut  Uie  urc*  of  London)  7  Toct  10  fndu«  deep,  tr  nnthn* 
dte  coal  wm  bnint,  and  7  feet  *  indie*  if  HAriler  ith  burnti  one  of 
these  i^aaefl  uJono,  the  CO*  vonld  render  iinbrciithablu  Rhy  limes  iU  ova 
bulk  of  ftir,  that  in  a  column  GO  feet  high  all  oror  London  if  Ilarttojr  was 
buml,  and  70  feet  high  if  niithni(;itc  wa«  the  fuel.  Forttiiut«ly,  it  is 
true,  tliHt  difnieiun  lakt-H  plare  wry  rnpidljr,  but  it  is  not  to  bo  wondered 
nl  that,  liter  two  or  three  culm,  damp  days  in  London,  the  atmeephere 


S»eh  1  96  mlphiir  r*c|iiin«  263ti  rablo  foot  Mjgvnpsrtnn  •-  1,800  emble  feet 
raogUy. 

Suh  1  ^  hjdrogtii  reqains  S.llO'S  cubic  f«cl  vtygea  p«r  ton  —  KWMO  cubic 
feet  air  mugMj. 

Tliui.  the  Uulle;  oq«1  witb  81-6S  9^  C,  S-E9  96  n,  7 »  %0.ina  I'lS  96  8, 
woDid  take  out  Iho  ajgcn  fram  HIM  k  3KKI  *  113  '  1,!H»  •  V3i  ■  lOjOOO  - 
331,^44  cubic  fivt  of  Mr,  uid  n>[ilnfn  il  b;  &7,Si)7Fiiliiv  fort  CO,,  IfiScnUc  te«C  SO,, 
and  in^Z  riibic  tvA  water  voiHitir,  fur  each  tou  uf  cnnl  counuinnL 

Tlic  Kili^lCf  (IViiiWuke)  niithracitc.  witli  IH'tS  •)(,  C,  3-»9  96  H,  -TC  96  O,  and 
'69  96  S,  woiilil  fur  »cb  ton  of  coal  coiunmed  tak*  out  tbe  oijkri  from  St'lS  ■ 
SpSOO  *  -SO  ■  1,800  -•■  2'9  x  lO/KN)  -  8CB,3t>7  cnMc  tatH  of  air,  and  prodow  fle,04« 
enbic  fMt  CO.,  1M  cubic  fni  (iO„  ami  IZ,£iS  «ublc  fnt  <*«(«r  Tapour. 

Iluut  ttatm  'hal  10,663,948  toil*  of  coal  are  mit  u)>  to  I^ndoti  mtij  yatr,  which, 
ccniidiiTine  th>l  tery  much  tnoto  i«  burnt  in  Uiu  wintor  titan  in  tuiimor.  and  ou  a 
working  da;  tban  rrn  a  HiinibiT.  ro|iroMiuta  abeat  SCtOOO  leni  p*r  wb(«T  woridaf  day- 
Till*  ft«in  tha  llarllH.v  r<ial  mcaiM  tho  prDduetiau  of 

1.7Sl.ftl0.lW0  oubi«  foM  -    1S1,334,000  cubic  yanb  00, 
8MO1OOO         .,         -        1X)00,000  .        SO, 

UsioeO,000        „        -      SZ,tOC.O0O  H,0  vapour, 

and  Impllo*  the  total  ranoval  at  oij-fptn  from 

!>^13.3KXO0O  cubic  f(ol  -  1.104,1)14,000  „       of  air. 

mad  from  the  Kil^lj  uttlinuitu  tlin  [iroduction  of 

1.981,330,000  cuUe  toot  -    S30.»BfiOO  „       CO, 

4,OHaOOO        ..        -  BSOjOOO  „       SO, 

867,160,000        „        -      40,aO&DOO  „       H,0  fapom^ 

with  the  lota)  amoant  et  tajgm  from 

10,7S1,»UW0  enbic  foot  -  l,lV7J9Du00O  ..        o(  air. 

Ana<d  LoDdcn  av  ISO  Mfoara  mltw  -  40fMO/K»  •qtunjwda,  as  ttat  tha  lUdoiM 
«f  th«  Iqma  of  tb«  iMdoot*  «f  oiw  day'*  oeal  eombaallon  (foppoirinB  Umb  la  bs 
^ntd  nnUmnljr  orcr  tlii*  ana),  and  of  Uio  ittatuni  of  air  which  afraid  bo  ecuaftaUlj 
diffltad  <f  <8j|«iH  wonU  faa  aa  follow*  1 


KlMtf  AnlkncU*. 

CO 
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bccomea  bo  unbearable  as  to  kill  tb<;  fnl  pi^  nt  Lli<!  A^ciiltni^al  Sliow. 
In  fact  the  miioke  proper,  or  the  very  fitaall  froctioDnl  pcrcMiUgc  of  soot 
or  unoonanraed  carbon  floating  about  is  ratlicr  an  advuitu^,  as  it  i-nlls 
alK-ntion  to  the  greater  evil  arising  from  the  invisible  product*  of  (wm* 
baition,  in  th<.-  Mktnc  wny  an  die  aniell  of  the  street  gBS  has  saved  many 
thousands  of  persons  from  Ixilng;  kilkd  by  explosions. 

Mr.  Dunn  said,  he  did  not  know  that  it  hnd  been  ek'srljr  shown  how 
muofa  of  the  deleterious  effects  of  fi^  ncrc  due  to  smoke,  which  was  nn 
unconmimed  portioo  of  the  coal,  and  how  much  to  what  he  inigiit  call 
the  Icgllimate  products  of  combastion.  So  far  aa  these  latter  were  con- 
cerned the  snbRtitittion  of  antliracite  for  bituminous  coal  wonld  bo  no 
practical  advanti^'C,  tho  dilfciencf,  with  the  saine  consumption  of  coal, 
being  to  incrcaw)  tlie  evil.  There  w««  no  doubt  that  tlw  diminution  of 
the  qnantjty  of  smoke,  if  it  did  not  dccrciuc  very  much  thu  deleterious 
effects  of  fog,  would  help  to  render  it  very  mucli  less  unpleasant  while  it 
lasted.  It  hcemed  to  him  that  the  question  of  rvmonng  the  smoke 
iiiiiwincc  would  be  one  principally  of  relative  coat.  There  had  been  two 
or  three  plans  jiroj^ised  by  which,  if  the  smoke  was  not  removed  it  would 
be  lessened,  even  with  the  nse  of  bitmninons  coal.  There  were  Moncrieff*» 
and  .SicmcDB'  plans,  both  of  which  go  upon  the  idea  that  there  should  be 
lemoTcd  either  a  portion  or  the  whole  of  the  volatile  matter  of  coal  aa 
gas,  and  that  the  coke  or  partially  burnt  coal  produced  should  be  used 
as  fiiel,  with  or  without  the  assistancQ  of  a  portion  of  the  gas  obtained 
ftom  iL  He  supposed  only  a  trial  of  tiiese  plans  on  a  large  scale,  a« 
onipaa'd  with  the  use  of  aothraciUt  coal,  would  solve  the  question  as  to 
whieli  would  Ix^  the  least  expensive  and  also  the  mo»t  eftlcicnt. 

Professor  Lebouk  said  the  first  paragraph  of  the  abstract  of  Mr.  Melly's 
paper  referred  to  the  de-bituminizing  of  coal  from  cast  to  west  iti  Wales. 
This  was  a  question  which  had  been  before  the  Institute  on  a  former 
occasion,  and  one  upon  whicli  the  late  President,  Mr.  Crecnwcll,  had  gii-en 
verj-  vuliiiible  informiition.  In  the  abstract  of  this  paper  it  was  distinctly 
stated  that  the  further  west  they  went  in  South  Wales,  not  only  was  the 
bituminous  character  of  the  coal  lost  more  and  more,  but  tJiat  the  disitrict 
became  more  and  more  faulty;  and  attcntioD  was  drawn  to  the  tact  that 
in  Pembrokeshire  the  faults  were  both  larger  and  more  numerous — a  fact 
wliioh  was  known,  but  la  which  jierhapit  attentiuti  hud  not  Iweu  culled 
here  in  eounexion  with  the  de-biluininiKinj;  of  coal.  As  to  this  de- 
bitiiminizing  of  coiit,  the  imsuniptiun  that  the  cool  bad  beeu,  one  way  or 
another,  baked  by  the  heat,  might  pai-tly  acooont  for  it.     It  was  not  a 
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new  thtioij,  bot  thiH  bore  ont,  to  oomc  ut«nt,  the  old  theory  that  tbe 
beat  irbi(;h  altered  this  cunJ — which  Jii  South  Witl<«  ooiild  not  be  tnoed 
to  the  pmence  of  igneous  roclcB,  u  i^ooua  rocks  wctv  rvmarkttbtj  abKnt 
—might  be  dne  to  &ti]t6  in  that  onl-fieJd.  ExactJ}-  the  tamo  thing  wh 
obaerved  in  Pennsjivania  where  tbe  de-bituininizing  ctTcct  took  phoo 
from  west  to  east,  the  caebent  part  being  tho  moet  aathracitic,  and 
accompanied  by  greater  contortions,  showing  that  there  had  been  great 
mecbani<al  action  whidi  hod  certainly  nut  taken  place  vithoot  TOjj 
gnat  h«ut,  and  thai  heat  had  probablj  been  qnit«  Huflicient  to  et 
the  dc-bitimiiniiuttioti  nt  llii!  (•na.].  It  was  here  aomatitncs  fonnd  that  the 
upper  port  of  «  Main  was  antliraoitio  and  the  lower  bitnitiinotui 
caiM  of  thto  (ort  It  was  cxtremdy  difllraU  to  aangn  anj  reaaooable  i 
for  the  chnngc  with  our  preamt  sources  of  knowledge. 

Mr.  Daglisii,  m  reply  to  ProfcAor  Lebonr'e  mnurks,  drew  bis  atten* 
tioD  to  the  fact  Ibat  whilst,  as  correctly  stamd  by  him.  there  was  a 
'vgradual  and  marked  alteration  or  de-bituminimtion  of  the  lower  or  steam 
L,  the  4-feet,  fi-fc«t,  9-fc«t,  Ac,  in  a  westerly  dircclioo  in 
tin'ftnBr 'Wales  Coa|-GcIdi  this  clmnge  did  not  q>ply  to  the  npper 
or  houM  oonl  Mams,  viz.,  the  Nm.  1,  S,  8,  Rbondda  Seams,  Ac.,  which 
oontioiicd  of  a  highly  bituminuus  character  over  the  whole  of  tbe  tme 
■mokeltaa  stoam  coal  district;  tbe  (juntctcristic  altsnlion,  theraftm, 
in  the  Itnror  or  steam  coal  scams  could  hardly  be  due  to  any  dJntot 
igneous  action.  Where  ooal  seams  arc  known  to  ho  offootod  by  igneous 
action — as,  for  Insttuice,  in  the  vicinity  of  the  varioue  basalt  dykes  and 
whin  sills  in  the  North  of  England  and  the  South  of  8c(>iljui(l~tl>e  coal 
is  entirely  altered  in  character,  and  in  fact  carbonised  aud  turned  into 
ooke.  This  is  not  tbe  case  in  South  Walee,  where  tiM  ooal  is  imiiijnred. 
Professor  Lbbovr  said,  he  agreed  with  what  Mr.  Daglish  had  said 
about  hituminoM  scorns  tn  Wales  orerlying  anthracite  seams,  and  tiiat 
was  one  of  tho  difGcultica  which  had  ncrer  been  solved.  It  was  ixTfeclly 
tme  ttkat  tbe  character  of  the  anthracite  seams  was  entirely  diflbrenl  to 
that  of  the  cokvcoal  which  was  got  from  the  sides  of  wliin  dykes.  They 
did  not  know  what  the  effect  would  be  on  coals  under  great  thidneasea 
of  rook;  and  it  was  quite  possible  that  this  anlhracttic  change  which  Aai< 
taken  pbioe  under  sndi  circnmalanow  prooladed  tbem  frum  being  even 
oompaird  with  those  altered  ooals  got  aenmr  the  surface  in  English 
workings  or  in  Scotland.  Thia  de-bttnmininUion  was  probably  duo  to  a 
number  of  oonditiosa  which  they  wifre  not  atX|uaint«d  witli,  or  at  all 
events  which  had  not  been  proved  yet.     Ur.  I>«gti»li  wuuhl  agree  that. 
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90  fur,  the  greiitf'r  or  moTc  iDtcnw  fnults  in  AVnlce  seemod  to  accompany 
and  coincide  with  the  preater  or  more  coraplele  de-bituminizingofcoal 
there.  Wliat  Mr.  Daglish  )iad  poiiilfd  out  in  regard  to  the  Aberdan 
Vnllcy  WBfi  intereHtin<; ;  bnt  there  whs  a  Btninger  fact  aa  to  bodic  coalt  in 
PcniiKjIviuiia,  whore  the  aiilhriioil«  «ftw  at  the  lup  in  a  Kingle  moid  and 
the  biliiminoiiit  ul  lh<:  butUicii,  IxJlb  far  removed  from  any  fgDOona  rock 
of  any  kind,  but  in  the  ricioity  of  great  oontortionii  of  the  strata. 


Mr,  T.  W.  BiTKN i\ri  theu  read  the  following  "  DcacHption  of  tlie 
Kenaa  Apparatus  for  Ureatliinj!  in  XoiiouM  Oiutes."  Hv  »aid  he  had  lo 
express  his  thanks  to  Mr.  (.'orliott  for  allowing;  the  apparatus  to  be 
exhibited,  and  t«  Mr.  R.  H.  lledley  fnr  hts  great  kindnc«e  iu  attending 
ud  deacribing  to  him  the  use  of  llie  apiwrutiu. 


TUB  KLEUKS  APPARATUS  FOK  BKKATUING  IN 
NOXIOUS  GASES. 


Br  TRR  tiKCKKTAttV. 


Tub  appH&ncea  for  enabling  pcrsDiis  to  rumnin  nudcr  water  or  in  vitiated 
air  are  shown  in  Fipirefll  to  18,  Piatoa  XXSIII..  XXXI V..  and  XXXV., 
which  delineate  various  news  of  apparatus  Buitable  for  being  used  b^  a 
perfton  havinj;  to  work  in  vitiated  air  or  shallow  water. 

Fig.  1  shows  a  fhont  \ic-u-,  and  Fig.  i!  a  side  view,  of  a  mask,  »r  faco- 
pioco,  \>y  which  the  noee,  mouth,  and  cars  of  the  person  weaHag  it  con 
bo  shut  i>tf  from  thu  stirruunding  air.  Projecting  out  from  thu  maek  are 
two  pipes,  a,  b,  one  for  the  inlet  of  purified  air  to  the  interior  of  the  mask, 
the  other  for  conveying  the  exhaled  vitiated  air  to  the  purifying  apparatus. 

This  mfiek  is  kept  on  the  &ce  by  straps  going  round  the  back  of  the 
head,  nod  by  n  bundagc  pasacd  over  the  maek  from  a  to  b  fiistened  under 
thu  chin  of  thu  wunrer.  Thin  bkttcr  fnatciiiug  ii,  in  the  more  modem 
Tooeks,  rendered  unncces^iry  by  an  air-pi pv  of  lDdJft*nibbcr  running  runnd, 
which  adapts  ttectf  to  all  the  irrcgularittce  of  the  fincc,  and  makes  ft 
BufficienLly  tight  joint  without  subjecting  the  wearer  to  the  unpleasant 
prcatnire  of  the  bandage,  and  this  is  a  very  great  improvement.  In  all 
cuees  it  is  better  that  the  [xii'son  wearing  the  mask  should  be  without  a 
beard. 

Tlio  ma«k,  however,  is  not  a  oomrnrtablc  arraugeiucnt,  and  many 
persiins  pri-fi-r  the  "goggles"  usi^d  by  Duiiiiyroiia;  to  pnitw.t  thi?  eyee, 
whilHt  breathing  with  tho  help  of  tlie  simple  apparatus  shown  in  Plate 
XXXY.,  Fig.  18.  It  consists  of  a  tnbcukept  in  iU  place  by  the  bandc; 
the  two  ends  of  the  tube  d,  e,  ktvc  the  purpose  of  the  tubes  a  and  b  la 
the  mask.  The  flat  projection  b  ia  grasped  by  the  lips  and  teeth.  By 
this  arrangement  Uie  wearer  is  not  inconvciiieDced  by  the  perspiration  and 
water  whicli  fiood  the  mask  siU^r  it  has  been  used  for  some  time,  although 
it  suhjcctA  the  weart-jr  to  an  emission  of  saliva  which  is  very  diflicnlt  to 
get  rid  cl'. 
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nr  liOxiovs  oAsn. 


The  appantiu  for  pari^ng  i)k  air  is  most  oonvenieotly  arru^od  to 
be  carried  on  the  back  or  tbe  WMrer  in  the  form  of  «  knapfiack,  and  can 
be  put  «n,  ready  for  use,  in  fiv«  aecoodk.  It  is  shoim  in  Figs.  3, 4,  and  &, 
Pbto  XXXIII.,  and  Figs.  R,  7,  S.  nnd  9,  Plate  XXXIT. 

At  the  bottom  is  »  Mroog  im^inllit;  vi-ssvl  r.  about  6  iocbea  dianettr 
and  16  inches  loop,  charged  irith  compressed  oxygen,  at  a  pnamre  of 
250  Iba.  to  the  sqnan  inch.  Above  tliis  veasel  ■  a  rectangnlar  metallic 
cnsc  d.  Into  tbe  caao  d  is  Bttod  a  Tt«tc)  e,  fonned  of  vulcanite,  wbicli 
la  not  acted  upon  bj  oaiutic  soda. 

ThisToaMJiShoirnntDrepartiouUrlyinFigs.  6,7,aod8,PUteXXXiy., 
has  a  pGriornt«d  Uiat  bottom  Mid  is  divided  iatj)  ouinpartHMUta  by 
dlvioon  plates,  tiro  of  wliidi  pass  tif>m  th«  top  of  the  vmkI  to  (he  per- 
forated &]se  bottom,  vbii«  the  central  one  panes  from  tli«  bottom  of 
the  Tcaael  up  to  witbio  a  short  distance  tnm  the  top. 

Tlie  compartments  of  the  rtfisel  when  in  use  are  611«d  witli  tow  and 
cauatic  stick  soda.  The  vessel  is  covered  with  a  lid,  made  air-tight  bjr 
an  India-rubber  washer  between  the  lid  and  veasel.  Tiro  pipes  paas  ftvoi 
tJie  lid;  throngb  one  of  tiiem  mariced  /,  Pig.  9,  tbe  exhaled  vitiated  air 
U  led  into  one  end  oompartmeot,  while  by  the  other,  marked  g,  the  atr, 
after  having  passed  upward  and  downward  through  iho  compaitments  of 
the  voaad  *,  can  pasa  back  to  tbe  interior  of  the  mask  to  be  again  breathed. 
The  pipe  g  is  formed  with  a  brandi  pijie  jr* ,  standing  out  flron  it,  bum 
tthkli  a  ficsible  pipe  is  led  to  liie  interior  of  an  air-hag  g^.  Pig.  10- 
This  bag  serves  as  a  flexible  air  necrroir,  which  will  expand  when  air  ia 
exhaled,  and  contract  when  air  is  again  drawn  from  it  into  tbe  Inngs. 

The  inlet  and  outlet  tubes  on  the  mask  are  connected  respectively  to 
the  inlet  and  ontlet  tabes  on  tbe  lid  of  tJte  vessel  t  by  elastic  tabes  of 
India-rabher.  Each  eb»tic  tube  has  a  metal  valve,  (^g.  12,  attached  at 
one  end ;  the  inlialiiig  valve  ojwning  tuwanls  the  mask,  and  tbe  exhaling 
Tslve  opening  away  from  the  mask.  Each  elasti*!  tube  is  made  with 
flomigBtioos,  as  sliown  at  Fig.  11,  ao  that  it  will  rvodily  stntch.  TIk 
enda  of  the  short  tubes  on  the  nissk,  and  on  the  lid  of  tbe  veaad  «,  and 
tlie  ends  of  Lhe  valre  pieces,  have  each  a  snail  |in>jec(ing  flange  around 
therm,  and  the  ends  of  the  elaaUc  tubes,  when  simj-ly  stretched  onir  Ihsae 
flanges,  bold  firmly  to  them  and  form  air-tight  joints. 

To  ttatore  to  the  atr  tlie  rc^jnisite  quaotity  of  oxygen,  a  small  pipe  A, 
Figs.  8, 4,  and  fi,  ia  led  onl  from  tbe  metallio  vessi'l  f.  Fig.  4,  in  which  tlto 
alore  of  oxygon,  nnder  praettre,  is  oontatnMl,  and  by  »  Dciible  pipe  oon- 
neeted  to  it  at  A',  Fig.  4,  is  led  into  tlw  ftexible  tube,  which  is  in  connection 
with  the  air-bag:  a  short  kiigtii  of  metal  tube,  siivh  assliown  at  Fig.  13'. 
being  used  where  the  smaller  pipe  is  led  into  the  Isrger  one. 


To  control  the  [irtMngc  of  oijrgen  from  the  Teesel  c  to  the  bag,  a 
TpTilve  j  i»  Mnploycd,  which  can  be  opened,  more  or  less,  as  recjnired. 
This  valve  [«  ghown  in  detail  in  Fin:.  IS.  By  taming  the  screw  /.  Pig. 
18.  Plate  XXXV,,  the  valve  can  be  lifted,  more  or  lew.  away  from  it«  seat, 
and  80  a  greater  or  lc§s  quantity  of  oxygon  may  be  allowed  to  fiass  ont 
continnoosly  from  the  vessel  c  through  the  nnall  Inbe  h.  The  loofa  k. 
Fig.  10,  at  the  lower  part  of  the  bag,  are  to  paw  over  the  studs  /,  at  the 
ends  of  the  vessel  t,  t^gs.  3,  4,  and  fi.  The  Rtrapo  at  tlie  upper  ])art  of 
the  bag  are  to  bo  buoltled  tng^-thrr,  and  form  n  loop,  which  hiuigs  over  the 
flhonlden  of  the  weorcr  and  is  connected  to  the  apparatus  at  m  m.  Fig.  \. 

The  lid  of  the  venel  *,  Fig.  8.  is  held  down  and  the  vessel  reUuned  in 
the  metallic  caso  tl  by  bars  n,  paieed  acrow)  the  top  of  tlie  ease,  through 
eyes  which  project  up  from  it  m  aiiown  in  Figs,  B,  1,  and  5. 

When  the  apparatus  is  to  be  Dsed  for  enabling  persons  in  the  ordinary 
diver's  drem  to  work  nnder  wuior  without  fretJi  air,  it  it  modified  in 
the  manner  shown  at  Pigs.  14  t<>  18.  Fig.  14  shoHii  a  side  ulevation 
of  the  ordinary  metallic  sliotildcr-pico:  of  a  diver's  dreas,  with  the 
apparatus  combined  with  it.  There  is  a  clip  plate  all  round  the  edge 
of  the  shoulder-piece,  by  which  the  opening  al  the  top  of  the  diver's 
dress  is  clamped  in  the  ordintu-y  manner,  uikI  a  light  joint  made  between 
them.  Fig.  15  is  a  front  elevation  of  the  helmet  which  can  be  secured 
to  the  shoulder-piece  and  locked  thereto  by  giving  it  a  partial  turn. 
Figs.  IB  and  1"  are,  respectively,  a  face  and  side  view  of  the  mask  which 
is  to  be  secured  over  the  nose  and  mouth  of  the  wearer  inside  the  helmet. 

Thin  apparatus  being  used  for  deep-water  diving,  it  is  necessary  tlmt 
the  case  d,  containing  the  vessel  which  holds  tlie  caustic  stick  soda  sliould 
be  closed  by  a  strong  metallic  cover,  with  metallic  pipes  leading  to  and 
from  it.  and  the  vessel  *,  which  contains  the  cauelic  soda,  is  made  with  a 
flange  round  the  top.  Above  the  top  of  the  vefflel  e  is  plaoed  a  slrip  of 
sheet  India-rubber,  and  above  this  the  metallic  cover.  The  cover  is 
secured  by  screws  as  shown  at  Fig,  14.  The  pipes  which  take  the  fbul 
air  to,  and  convey  the  purified  air  from,  this  vewel,  arc  secured  to  the 
headpiece  as  shown  at  «,  Fig.  U. 

The  purified  air  passes  straight  into  the  drew  which  serves  the  pur- 
pose of  the  bag.  Fig.  10;  and  the  exhaled  air  is  forced  by  the  lungs 
through  the  pipe  y.  Fig.  16,  and  through  a  flexible  tube,  to  x.  Fig.  14,  and 
from  thence  through  the  purifying  vessel.  A  small  valve  is  fised  on  the 
mask  at  z,  to  prevent  the  exhaled  air  becoming  mixed  with  the  purified 
air  in  the  dress ;  and  another  valve  is  put  on  the  outlet  pipe  to  prevent 
the  return  of  the  cihali.'d  air  before  it  has  become  purified.     A  small  pipe 
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from  Che  oxj^n  rewrroir  is  iilito  coiiucotcd  bj  n  onioD  to  the  Hboalder«| 
piece,  Aod  a  cuntinuittion  lends  into  the  intorior  of  the  helmet.     As  tho 
mAak  or  monthpieoe.  Pigs,  lii  and  17,  ia  not  required  to  protect  tlie  eyes, 
it  is  made  ttnuillcr  tlum  tJio  ooe  shoini  at  Fi|{B.  1  aud  S. 

d,  d.  Pigs.  4  and  H,  are  metnl  loopi  on  the  ext<>rior  of  the  oxjgcii| 
re«en-oir,  through  whidi  a  belt  mnj  be  pftned  and  buckled  ruuod  the 
waiflt  or  the  person  using  the  diving  drvt«. 

Ai  thla  Bj^wntus  could  not  be  BOOoecBfiill;  used  in  dark  plaoa 
vithont  Bome  meant  hr  obtaining  light,  a  lamp  has  been  deriicd  vhicfa 
irin  born  irbcu  nirroiindcd  by  goaea  which  will  not  BDpport  combuation. 

This  lamp  u  Uloatrated  in  Plat«  XXXVI.  It  ooDsista  of  «  met«Uio 
Bphore  r,  which  Gcrves  as  a  reaeiroir  for  oonipreaBed  oxTgen,  and  upon 
thie  sphere  is  fixed  a  spirit  laniji  d,  with  a  movable  pin  t,  for  carTyinic  a' 
lime,  and  a  movable  platinum  lulie  /,  capable  of  adjuatmcnt  for  directiDg 
the  strv<am  of  oxygen  through  th«  flame  of  the  a]>irit  lamp  od  to  tbe  Ume. 
This  platinum  tube/  forma  th«  oxlromity  of  a  tube  g,  which  tnveiaM  tbo 
spirit  reMNToir  of  the  lamp  d,  pwwcs  into  the  sphtr«  c  oontaJning  Iho 
oxjTfen,  and  commniiicatea  with  a  jamb  cock  A,  which  U  enable  of  «t  ■ 
juetmcnt  ftvm  without  the  aphrre  e,  and  oootmlii  tlie  •trean  of  oxjgva 
for  producing  a  small  or  greater  light  at  pleasure.  "He  rcKiToir  of  tin 
spirit  lamp  d  forms  part  of  the  spherical  oxygen  reservoir,  and  liM  on  iM 
OQter  part  a  screw  thread  and  collar  i,  on  to  which  ia  screwed  a  doaUt 
hood  it,  if,  tbo  joint  being  mode  air-tight  by  meana  of  a  washer.  Thill 
hood  k,  oonsista  of  an  elongated  cylinder  with  domod  top  and  flanged 
base,  with  a  scnw  ring  /,  within,  by  means  of  whicb  it  may  be  attached 
to,  or  detached  from,  the  screw  thread  and  ooUar  *.  on  tbe  spirit  lamp  d. 
To  the  flanged  beee  is  attached,  by  soldering  or  brasing,  a  somewhat 
similar  cylinder  Jf  of  greater  diameter,  forming  a  space  between  the  two 
in  which  water  is  oonlained.  l*he  inner  cylinder  ia  flt^  with  a  glass 
disc  m,  facing  the  flame  of  the  lamp,  and  ihe  out«r  cylinder  k"  is  similarly 
fitted  wtUi  a  glaaa  disc  or  boll's  eye  n,  by  wlilob  means  tbo  rays  of  light 
from  the  interior  of  the  lamp  pass  through  tbe  water  ooataioed  by  tbase 
two  cylinders  to  tlie  exterior.  Tbo  prodaota  of  oombostion  arc  carried 
into  the  spooc  filled  with  water  through  a  sonsilii-e  volvu  o,  fltt4)d  into  the 
ioneT  cylinder  k,  oear  tbe  ban.  and  posa  otitwarda  through  a  ralre  p,  in 
the  dome  above  the  water  level  to  the  exterior  of  the  lamp.  TTie  onler 
cylinder  is  fitted  with  a  suitable  handle,  and  baa  a  cap  r,  which,  when 
ntoovtd,  expoacs  tbo  vatve  o,  in  the  inner  cyUnAet,  and  Ikatitates  ita 
rtmewal,  and  the  spherical  oxygen  reservoir  e  is  fitted  with  a  anitaUe 
oonnection  »,  by  which  is  admitted  a  fresh  charge  of  oompresssd  oxygaa  { 
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when  the  roservoir  has  b«n  eibauntcd.  A  metallic  ring  (,  attnclic-d  lo 
tlie  irl"!*^-  formB  a  base  on  which  the  lamp  will  stand,  and  wliou  the  lamp 
ia  iiKcd  fur  snbin&riiie  (i|>erationa  &  vraixhi  is  en(:lotied  within  this  I'ini;. 
By  lliiit  mcniiB  the  bnnyancy  of  the  lamp  ia  oonnterbalanced,  In  the 
muiv  nimleni  models  n  worrifniid-tw-rfw  mutiun  ih  added  to  the  valve  A, 
BO  that  the  ndmiMtou  of  oxyg«n  may  be  ivgidAU'd  tv  Uio  ^jcatc«t  Diwty. 

The  oxygen  cau  be  oRppliod  by  tlie  pat«iitou  in  nought-Jron  bottloa, 
6^  inches  outeido  dituneti-r,  and  S  f(%t  8  inoho  long  and  J  inch  thick, 
III  honni  supply  tested  up  to  1,000  lbs.  per  inch,  and  filled  with  oxy^n  at 
abont  600  lbs.  to  the  Inch  for  £5  6s.  each.  £i  108.  being  for  the  veeiwl  and 
1  i)B.  for  the  o^qrgen  j  and  the  cont«ntB  of  these  bottles  can  be  conveyed  to 
the  lamp  and  breathing  re§ervoir  in  less  than  a  minute. 

The  following  is  a  ready  mode  of  providing  oxygen  if  it  hM  to  be 
made  at  the  jilace  where  the  apparatua  is  uxed  i^ 

Put  a  retort  made  of  wrought-iron  boiler  plate,  18  inchta  hifrh,  6 
inclKA  diamuU^r,  and  g  inch  thick,  and  filled  with  fi>-e  pints  of  chlorate  of 
potiuminni  and  one  gill  of  blnok  oxide  of  maugRiiCBC,  od  a  slow  smith's 
fire,  and  lot  the  giw  evolved  puM  through  a  cleaner  (for  which  an  old  tin 
oil  drum,  8  inches  in  diamolor  and  18  inches  high,  will  serve),  filled  with 
water,  into  which  a  piec«  of  canatic  soda  abont  the  size  of  a  walnnt  has 
been  placed,  bo  that  the  gas  will  pass  through  the  water  and  he  cleanaed 
by  the  soda  from  any  chlorine  gas  that  may  be  with  it. 

The  gaa  fVom  this  charge  will  fill  four  ordinary  oxygen  hags  contain- 
ing about  18  cubic  feet,  and  will  be  more  than  suthdent  to  twice  fill  tho 
reservoir  for  the  breather  and  for  the  lamp;  and  fi'om  the  bags  the 
oxygen  muy  be  fprced  into  the  receive™  by  a  pmnp,  I J  inch  diameter  and 
8  inches  stroke,  worked  by  hand,  to  a  cylinder  which  is  kept  cool  by  a 
jacket  through  which  a  constant  stream  of  eold  water  is  kept  flowing. 

As  time  tB  alwsya  a  great  object  when  thia  apparatus  is  required,  it 
may  be  useful  to  mention  that  in  fifteen  minates  tVom  placing  the  retort 
on  the  tire,  gas  begins  to  come  off,  and  in  filteen  minut<«  more  the  biigs 
are  filled;  alter  this  it  takes  aeven  minutes  to  flit  eiich  reservoir  to  the 
required  pressure. 

If  a  man  is  well  accustomed  to  the  work,  and  has  only  to  exert 
moderate  energy,  he  can  remain  between  three  or  four  hours  in  sn- 
breathftble  gases  with  one  charge  of  oxygi^n ;  if  the  man  has  to  exert 
himself  violently,  the  supply  will  be  exhausted  much  sooner;  so  also  will 
it  be  if  he  is  nervous  or  excited.  Considerable  experience  is  required  to 
economise  the  oxygen,  since  the  regulation  of  the  supply  ia  in  the  hands 
of  the  wearer,  who,  if  he  ia  not  cautious,  can  rapidly  exhaust  it. 
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DIftCl'HKION — THK   FLRriW  APFAR1TC8. 


Mr.  T.  W.  BuNiriKG  mid,  it  might  bo  inbrrcctiDg  to  know  tint  tho 
8t«wnCoalTradchfli1ap)>oiiiMaRmaIlDoiiunittMtodiMunthiiiidvinl>i)(t]r 
of  hATiDg  an  n[iptiratiLs  kf pt  in  a  dcpdt.  ready  to  bo  Ront  to  nny  pltKO  at 
■  luomcnt's  iiotioo  on  receipt  of  a  tcleginm;  and  thcj  troald  Iw  gbd  to 
receive  any  Bii|!geelioii  trom  Mr.  Oorbett  or  Mr.  Ilodley  u  to  the  twit 
mode  of  Gondactinj;  such  a  depAl,  whether  it  would  be  better  to  make  gu 
st  the  di^t  or  to  bring  it  iti  jani  fh>m  London, 

Mr.  8.  H.  Hkdmct,  in  answer  to  numerous  qneetlons  upon  the  iiubjcet, 
BBJd,  that  tho  apparatus  watt  of  groat  aid  in  cxploringj  but  with  n'gard 
to  lidding,  timberinfc,  or  anything  of  that  nature,  it  oonld  not  be  used 
Tcry  well,  as  it  was  mthei-  camberaome.      For  exploring  it  was  vei7 
tiMfbl,  and  with  it  a  peraon  conid  travel  in  a  height  of  about  S  feet 
6  inches.    He  had  n«cd  it  hinuelf  after  the  Seabam  explodon,  and  had 
travollml  about  400  yards  with  {l«  aid  in  the  gaa,  in  which  tlicfauux^  lie 
paased  over  two  or  thrco  heavy  falls.    The  height  waaabont  4  feet  for  the 
first  100  yards  and  (l  feet  for  the  remaining  300  yards.    There  was  no  work 
heavier  Chan  expl<»n'ng  to  be  done.     It  was  not  uaed  in  eettiog  timber  or 
any  work  of  that  description.     It  might  be  urged  as  an  objection  that  the 
snpply  of  oxj^-n  iK  under  the  command  of  the  wearer,  wlio,  if  he  g«ta 
at  all  nervona,  might  supply  bim«elf  with  too  much,  and  so  exbanat  the 
■tore  before  it  wonld  bo  aafe  to  do  ao;  bnt  this  would  be  Iha  only 
iaooDvoniencc,  ainoe  aa  oveidoM  of  oxygen  does  not  aeem  to  ban  any 
injuriona  conscquenots,  and  if  some  regulator  oonld  be  attached,  which, 
when  once  aet  in  motion  would  ke4^  a  coBtJnuous  supply,  U  woald  be 
better.    Tliorc  seems  also  to  bo  no  inconvenience  arising  fcvm  tho  km  of 
(he  nitrogen  lliroagfa  leakage,  aa  enough  to  keep  the  tneb  oxygen 
mfflcnently  dilnted  fbr  respiration  seems  always  to  remain  in  the  bag. 
At  Killingworth,  wlierc  the  appantos  was  naod  for  (he  purpoM  of  saving 
life,  it  was  found  that  two  men  carried  ont  a  fitinting  man  to  a  lafc  place 
while  a  tliird  carried  the  lamps.     With  very  little  praottoe  a  man  with 
oommou  intelligcnoc  wonld  bv  able  to  nae  the  apparatua.    There  la  no 
difficol^  with  regard  to  the  month-piecn  If  the  lipa  are  kept  doted.    If, 
by  inadrcrti^nce,  the  mouth  is  opened,  foul  air  is  inhaled;  by  putting  on 
the  mask  that  difBcnlty  is  removed  and  the  mouth  can  be  kept  open.    The 
price  of  the  breathing  apparatus  is  about  £20,  and  of  the  lamp  about '£14. 
On  one  occasion  he  bad  worn  the  rtppiunltis  throe  hoars  forty  minntos 
without  experiencing  any  difficulty  either  at  the  time  or  aflerwaids)  bat 
then  he  was  cither  sitting  still,  or  moving  very  little.    If  be  had  bwa 
undergoing  any  violent  exertion  be  coold  not  have  worn  it  so  long.    With 
mffidont  pntcttoe  the  noise,  which  gels  leas  as  (he  proMun  deciMsaa, 


Fl6,4 


/hiwM^  A-'l^/,fAM/^tW\'r 


brnif At/It/  til  rm-Ttutis  uaxes 


Jha»A„fiJf£/^JIAM£Ml^ 


MBOCSSIOH— HtXEAAL  RKROU&OBH^ 


SOS 


of  the  oxygen  passing  into  the  bftj;,  will  alwnyH  give  wftniing  of  the 
BQpply  getting  low;  of  courae  it  ia  advisable  Dot  to  go  in  gu  far  as  to  nin 
the  aniallc»t  cliiince  of  the  supply  fiiiling,  and  it  would  probably  be  safer 
if  a  Hiiiull  pressure  gauge  were  uttaolied,  but  Uiia  would  add  a  pound  or 
two  U>  the  appiLrattiit  wtiicli  n<iw  wciglis  i^  jxtiiiida,  m  miidi  as  can  be 
c&rricd  with  comfort ;  itt  prcsunt  the  time  the  ap[iiu-atiiii  hu»  boon  in  use, 
and  tlic  sound  of  the  discharge  of  tlio  oxygen  from  the  receiver  to  tho  bag, 
are  the  Bure«t  indications  of  the  quantity  of  oxygen  remaining  in  the 
reaeiToir.  The  bag  into  which  the  freah  oxygen  is  at  first  poured  expands 
and  prevents  the  pleasure  lieooming  too  great  for  being  comfortably  in- 
spired, and  the  art  of  flupplyiii);  the  oxygen  by  regulating  the  screw  it>  only 
acrjuind  by  practiou.  Wli<.ii  it  iniin  enters  the  miiio  with  tho  nppumtus 
on,  tic  procvedfl  as  fur  at  hi-  tun  with  safirty  or  comfort  to  himself  with' 
out  putting  tho  apparatus  to  his  month.  To  save  time  in  changing 
the  breathing  apparatus,  bottles  of  compressed  oxygen  conid  be  placed 
at  a  point  where  the  air  is  just  becoming  vitiated  with  deleterious 
giu«a,  and  thus  save  the  time  in  sending  thein  to  bank  to  be  diaii|:ed. 
Tlierv  kIiouM  nevi^r  Iw  less  than  thr«c  people  down  togcllicr  in  the 
dangerous  gases,  and  they  should  all  withdraw  as  soon  as  one  got  into 
difficulty.  There  sliould  be  at  least  six  sets  of  ap])iiratua  in  any  dcp6t 
for  tho  nae  of  a.  district,  and  such  dopOt  iiliould  be  provided  witli  means 
both  for  making  ond  coinpn.'iwing  the  oiygcn  us  well  as  having  a  lai^e  store 
of  oxygen  in  bottles  already  coniprc«iM.-d.  Tho  hniip  will  buni  aljout  foiu' 
hours  1  but,  if  the  supply  of  oxygen  is  acdtlintally  turned  off.  tho  spirit 
lamp  ceosi^B  to  bum  and  the  light  goes  out;  the  same  rusult  will  oeeur 
if  too  much  oxygen  is  directed  through  ihc  flame  of  the  wick,  or,  if  the 
lime  is  broken  by  a  sudden  shock  from  the  lamp  striking  any  object 
Beverely.  In  all  these  cases  it  wonM  have  to  be  uncovered  to  be  lighted 
again;  and,  tliea-fore,  brought  out  of  the  dclcteriima  gases.  Of  conntc  the 
T^;ulator  I'eqnires  altering  with  great  oare  as  the  prceeiire  diminishes. 

The  Chajkmak  proposed  a  rote  of  thanks  to  Mr.  Sunning  for  his 
paper  and  to  Mr.  Uedley  for  the  information  he  had  given  on  (he  subject. 

Mr.  Bkwick  seconded  the  motion,  wliicb  wna  uiumiinously  agreed  to. 


L 


?r»ri'«nor  Leboiib'^  paper  "  On  the  Mineral  Resources  of  the  Ooimtry 
ktwoen  R"lhljiiry  and  Woi)ler: — 

Professor  LsBOtnt  said,  he  did  not  siipp)«e  there  wonid  be  much  di»- 
cnasion  npoD  this  piipiT.  When  it  wiut  leml  there  was  a  possibility  i>f  the 
Oentnl  North  urn  IhtI  II  tid  itailway  being  miulo  from  Xewe.istie  to  RoiJibiiry, 
and  from  Rotlibury  to  Wooler;  but  that  possibility  was  now  considerably 
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leaeened,  so  tbuL  k  gm&t  many  of  ibe  reeoorcM  lyin^  to  the  woat  of 
Botbburjr  wonid  probably  reniain  boxed  and  bottled  u])  in  the  I'lirih  Tor 
tome  yean  t«  oonie.  Wbeii  the  milway  wiu  Bi«du  he  hud  no  doubt  that 
thcw)  rceonrccfl.  «Bpecial)y  tbn  crmnit  bc(I«,  would  become  iis  valtuibl«  ua 
the  ^tdi  ocmcnt  beds,  which  they  nttcmbled  in  quality  and  snrpaHSed 
io  thickncsi. 

Ur.  Bkwick  said,  that  he  had  bad  the  opportunity  of^infr  over  Uw 
dietricc  described  by  Profesaor  Lebour,  and  l^m  what  h«  tuw  it  did  not 
Beem  to  be  overfiowin^  with  milic  and  honey.  Tlie  dwtiiot  ttrnck  him  Ha 
bein^  rotlier  an  a^coltural  Ihan  a  miiiiu^  one.  Althonf;)]  tbo  Oootnl 
Korthiimbcrlniid  Railway  Ooii)|>Hiiy  had  not  aiivcvcdcd  in  getting  an  Act 
of  Parlininont,  or  rablicr  had  wiLhdriiwii  tlivir  application,  then  ivnuiiiwid 
the  l«ct  that  the  North-Eoalvrti  Company  got  on  act  enoUing  them  to 
open  up  the  ouuntiy  frwm  u  Ibw  miles  south  of  Wooler  to  Comhill,  and 
the  only  part  ol'  the  country  iiiitruvervixl  would  bo  tlie  poit  betireen 
Bothbury  and  K^lingham.  ^^'ben  Ihe  Centiol  NorUiumberlond  RaUvay 
wda  befon:  tlic  Comroitt««  of  the  House  of  Commona,  the  Committee 
reoomnicndocl  that  that  district  should  be  opened  out,  and  then  the 
troaaures  described  by  Profewor  Lebour  might  lie  ntilixvd. 


ProftSMir  LsBorB'tf  paper  "On  tJie  Present  State  of  oar  KnoKledgs' 
of  Underground  Tt-raiwrature :" — 

I'roreHaor  LKiioni  ludcvd  the  mcinben  to  moke  a  correclion  in  Itia  paperj 
(jinKe  7«).    Whore  it  statt-d  that  "  the  doonMM  of  temperature  upvardl  It* 
about  (liree  and  a-holf  tim«a  more  rapid  in  the  air  than  in  the  rook,"  it 
should  be  "  kii»  niiml."    '\\1ien  the  paper  was  read  Mr.  Uoyd  asked  hinij 
to  give  the  height  above  the  sea  level  of  each  of  tlie  plaoa  mentioned  in . 
Table  I.,  and  )Ir.  Bewick  asked  him  ta  give  the  ge>ilogicul  fiwmation  of 
each.   Ue  promised,  inudrorUiitly  at  the  time,  U>  <)»  tltow  two  thioga,  bat 
some  of  the  places  were  in  North  Siberia,  oiul  ho  did  not  know  their 
height  above  the  sea,  nor  where  to  get  the  iufonaatJoUi  bultlio  geoliifpali 
foiiDBtiona  he  would  gi^'e.    Since  the  p<iper  itns  rviul  many  obscn'atinni 
of  a  romorkiibly  interesting  nattin;  liad  \xxa  mitde  in  Alpine  lunuels.    A 
new  fonuula  for  calculating  the  temperatun-  at  any  dcptJi  b<ih>w  noun* 
tains  and  m  on,  hud  been  arrived  at  by  Mr.  Lommel  and  Pr>f)Ma»r  8tnr, 
Taking  all  thtto  cirvnmatonota  together,  he  thought  it  would  lie  muro 
ntisEbctoiy  to  read  a  sliorl  supplemental  pajier  tbau  to  give,  in  dbeuHbo, 
the  geological  formation  uf  tlio  pbces. 

Hr.  Ukwick  sug^-Hted  that  Profmor  Ldboor,  in  hit  aaoand  pa|Nfv| 
might  give  infunuuUou  about  the  tempentore  in  the  dyuinel  tulDOl. 


Pi-ofefisor  liEitocR  Enid,  the  reqneftt  he  mtulc  At  the  end  of  bis  paper, 
for  information  as  to  olscrratioiiB  under  the  sea,  had  been  met  in  the 
moBt  kind  manner  by  the  mining  engineers  to  nhom  the  paper  was 
luldreuM^d.  An  int«re»Liiig  net  of  ub«crv-ation8  hnd  been  tiikcn  in  the 
Wtiitchnven  Conl-Rdd  with  the  thermometors  of  the  Committee  i  and 
Air.  U.  Jtukcr  FuntleT  Imd  eonsentcd  to  have  obaenrations  taken  iu  the 
mines  iu  Northnmborland  working  under  tlie  sea  in  his  churgi^  and  ihi-ru 
would  then  be  nu  lack  of  infunnation  fVom  both  sides  "f  the  islAnd. 
One  point  which  he  thought  would  have  given  rise  to  discuMsion  n»s  the 
extrsordinary  lengtli  of  time  boreholes  rclnincd  heat  from  boring  in- 
Btninent«.  ObHcrvntiouR  which  had  bceu  takcu  several  months  after ' 
boring  operntionB  had  been  vitiated  by  the  rcaidunro  of  heat,  and  it  would 
be  unwise  to  take  observations  in  liorcholes  hy  means  of  thermoiaelers 
aniil  suBicient  time  had  elupecd  for  the  heat  to  be  dinipetcd. 


Mr.  CiiAni.KB  PjUikin's  pajjer  "On  Jot  Mining."— The  Sbcbetaby 
read  tiis  Iblluwing  letter  from  Mr.  Parkin: — 

Kdttos-le-Uolk. 

JB31«  7th,  1S8!. 
Tit>o.  Wood  Boknino.  K<q. 

Mr  Dx-tRSia.'Iuax'njCluit  BiilniporUntcngngcincntwlllpnn'cut  Di^DttoiidlnK 
<b«  niwjliiiK  ui>  SikliinU.T. 

WliFii  1  rpsil  lu;  i«p<ir  "'III  Jpl  Mii>ii>K''  li>  Hfcviiiber  Itut,  in  tlio  di>oii>*ion 
whicli  followed.  I'mfMior  Lcboiir  cwislilprpil  I'roftwnr  fliilliiw'  licw.  "thnt  jet  »a» 
•implj'  It  couifctDUi  wood."  [o  V  wrciiiii.  Huw  do  wo  thvii  hccuuiiI  fur  the  pclriflvd 
ituinl>  of  a  tTi<o.  fnuiid  licur  Huibum  Wjko  hj  Vniint;  ni'il  Ilird  in  their  lUTVC;  (wd 
ifaolatloni  li>  injr  |iapvr).  coiinitiiig  of  tliv  root  of  udhI)  jvl  in  ■  I>«1  nf  ilinlv,  wliilit  tlie 
triinlt  In  the  wnidntoiic  «»»  partly  <if  pi'triflwl.  uiil  juirtlj  i4 dcraj-«l  woly  wood?  1 
iiiHj  ftdil  H  iiiiiiilar  oMumincc  wiw  mut  vitli  at  ItoK-dolc. 

!>iiiri'  rmditi^  in;  [oper  an  «rlic1v  hiu  appoircd  in  Cuncll'i  Mapulnc.  Pebruar; 
nuinbcr.  on  the  lubjcot.  in  nhich  nilhur  ■  ciiriiiiii  tlatt^nirul  l>  iiiadv.  In  ii]i»tkii>K  al 
tlifl  rocont  cipanilon  In  the  Inulc,  It  goi-t  ou  to  wy  "  Mutt  tli»  iiilnxl notion  of  itcun 
puw«r,  It-.  uidlbolocrcMliiR  aw  ot  ict  bnerlvt^  learii  ai  a  prtr^nlaNve  cf  rheMaiatim 
inlh*  anai.  linvv  given  raxnt  oxpuiiiou  to  tbc  tmdi:."  The  uieof  jrt  <u  apretentaM* 
of  fhntmatiint  in  >|uitv  n«w  to  mo.  and  I  (honid  Iw  ^liul  ti.>  loam  wtietbirr  the  virtue  I* 
a  rharBctcrittic  of  jt-l  alunii.  iir  whi'tlier  a  bnwtlel  of  noy  ollipr  material  woijd  provo 
«|ludly  bciicHcinI  y  I  would  luliu  thi*  o]i|iortnnity  of  riprt'Jsaing  my  tbanlti  tn  ProfcMOr 
Lebunr  for  hnvini;  added  wi  nincli  tu  tlu-  liiCvrvat  uf  my  piiwr  al  thf  niMting,  by 
ilhi«lt»tiii^  tlie  'ubjcct  nith  Ida  Hno  collvolicin  of  ■pwiinmu. 

1  Km,  my  dvar  Sir. 

Kaitli  fully  yoiira. 

Cbaelh*  I'ahkiic. 
■nu  KUU.-M*.  B  B 
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IV>fea«or  Lkuouu  said,  he  had  never  heard  gf  jet  oh  a  cure  for  rhew- 
niitlinu;  bill  there  irerc  a  grtmt  number  of  Btonee — he  could  make  n  list 
of  bO  or  GO— worn  iiwk-Kclv,  or  not,  Ut  mediefnul  purpoaot.  Aa  to  PhillEpii' 
obserratiuiis  on  j?l,  he  ( ['rori'saor  I<ebonr)ui<l  lie  thought  l'liilli|«  had 
t^iic  too  far  in  sayine  that  all  jet  exhibited  woody  texture.  There  vm  no 
doubt  that  a  p-ont  iituiDUtjr  of  jet  showed  no  textm-e  of  ony  kiikl.  He 
thon^ht  i'hiUi|>a  had  founded  bis  etatemenl  on  tlw  sections  he  had  seent 
but  the  art  of  mnlcin);  MCtions  had  considerably  iniproTed  since  Prof«asor 
Phillips'  time,  nlicn  if  n  man  bnd  bad  one  or  two  sections  cut  they  would 
b«  oitiMidcml  intercKliiifr  and  nire  by  hitn,  iiiid  no  doubt  tJut  gontkmaD 
■  might  hari)  gecn  one  or  two  sections  of  f<»sil  trocs  whidi  had  boconM 
ninenUogicitlly  jet;  bat  tbo  greater  pnrt  of  the  jet  he  (Professor  I^boor) 
had  seen  poHCS^cd  no  kind  of  stmclnre  vinble  to  the  naked  eye,  or  fiK-ii 
under  liigh  miemsoopic  power.  Ho  sdhored  to  the  remark  which  he  nude 
wlieD  the  paper  was  ntid,  exphiininR  it  in  this  way,  and  it  waa  not  in 
contradiction  of  what  Phillips  said.  What  Pliitijis  said,  instead  of  applying 
to  all  jet,  probably  npplieu  to  only  some  jet. 


EXCfRSION  TO  THE  LANfil-KY  lURONY  LEAD  MINES, 


At  thu  invitation  of  Mi>HGr8.  Beirick  nnd  Fartnera,  the  jiroprietnni,  a  piirty 
(if  nbout  forty  intmberfl  of  the  (iislilnte  viititcfi  tlie  obovc  niiiici  on 
Thursday.  Hie  22nd  Jtinc,  1882,  CoiivcyiinoM  hnd  been  provided  by  the 
Firm,  aiid  the  fmrty  first  inspected  ihe  Joicey  Slmft  and  works  connected 
therewith,  and  afterwards  jirm-ceded  to  the  Leadhitter  Simft  and  to  the 
Honeyctwok  Works. 

At  the  cnndiixion  of  th<>  iiiKpccLiim  the  inMnbctw  were  invitvd  to  take 
Iiinclicim  with  the  "wnCTw  hI  Mr.  Rcwick'o  rcnidencc,  the  cxlrcmdy  wet 
ilntc  of  the  wtinlhcr  jiR-venliiiK  ""y  "f  the  j.inrt.y  pri>wc.iding  to  the  Byron 
Colliery  to  inspect  MeKCni.  Rowlkcr  nnd  Wiilson's  Fbd,  as  wns  originally 
intended. 

Mr,  Bewick  kindly  promigod  to  furnish  a  fidl  description  of  the  method 
of  getting  iind  propnring  the  lead  ore,  and  of  the  machinery  naed  for  the 
purpose,  for  publication  io  the  TransactionB. 
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ANNUAL  OKXEItAI,  MKRTIXn.  SATL'KDAY.  AUai'ST  Sni.  ItRS,  IS  TUB 
WOOD  MKMUKIAL  HALL,  NKWCASTLK-UPON-TrNK. 


QBO.  BAKER  FORSTBR,  BaQ.,  FbBui>r!it,  tn  thb  Craih. 


MB88R8.  A.  li.  SwavcuBnn.  T.  W.  Bcii*^,  and  A.  M.  Polwr,  were 
BppofaU.-d  scrutineers  to  cxuinino  titc  voting  popcn  for  the  ulcctiuu  of 
otRtxn  for  tho  yoAr  1882-83. 

The  SECiteT.iitY  reftd  Cho  mtnutiii  of  the  previous  m«attng  and  ro- 
ported  the  prooeodinga  of  tlie  Council, 

The  ShrRETAHT  sh't  read  the  report*  of  the  Council  aud  t^nance 
Committiw,  which  were  unauimoimly  adopted. 

The  following  geotlcmen  were  elected,  havjag  licen  previously 
□oDtinated : — 

Mr.   OSAROB   H»iRT  Ol.DiUH.  M.  Mid  M.K.,  St.  Jtdin   l>'«l   Rtj   Viaiag 
Companjr,  Tower  Cluinibon.  Fiuibnr;  l^ivemout,  LddJoiu 
Amocutk— 
kr.  Tbomai  Hsicbv  Wakk  Mmiagpr,  Kiililihs  Collierj,  Bunfpil,  Indik. 

Mr.  fuitl  HtUTOX,  Bronifl^U  Hull,  Muld. 
The  following  were  nominated  for  election  at  the  next  meeting:^ 

ABiOCIA1>S — 

Mr.  JosSPB  Pbodi),  South  Qclloii  Cnllicr;  Offlvcs,  SaiidcrUnd. 
Mr.  Gkuuoii  Bjnaov  Miwkhoitiik,  Acconntniit,  Nowtaitlc-on-T^DP. 
Mr.  W.  R.  lUKSaa.  CUIton  Culliei?,  rmjhiU. 

Hr.  OoLLiv  CuLN,  Itdliaidu  Calllory,  KiirtUiunlMtrlwiil. 


Mr.  J.  D.  Kkskall,  O.E.,  F.(I.S.,  read  the  following  paper  "On  the 
Hematite  Depoail«  of  t'lu-niMt ;" — 


Br  J.  D.  KKNDALL,  IVK.,  F.O.S. 


I'AKT  i.-iSTKni»i:t"n)Ky. 
(^TltiiRMS  limy  be  ciiiuticjered  as  a  mutiimatioti  of  tha  cliiitrii.-t  dealt  with 
\ty  till-  uuthi>r  in  liin  im]iur  on  tin-  "HiKmutiU*  DiiiMwits  of  Wrat  Cniiibi'r- 
kiul,"  i)iibliHlit.-<l  ill  \*i)|nim.-  XXVIII.  nf  thi'  TriintwictioiiB.  Tdgether, 
tliFso  twu ditttnuU  yMii  tliv  piincipiil  puit  of  the  hainiatite  pruduced  iu 
Great  Britniii.  I-'uraess  aiid  West  C'liinlieriftiid  beiug  ao  near  together  it 
iiiiH;lit  111-  exi<i'('t«d  itiat  llie  dc[(o«iu  lliey  ra])ectively  conlniu  wi>nlil 
linvi>  inuny  pi^iiiUt  »{'  iyirri.if[>oiiili'iioo,  and  HU0I1  (e  thf  ctuw;  but  at  (lie  aaine 
time — aud  this  is  ijerhaps  the  more  intercBtiiiK  tact — there  are  many 
]M>iiits  of  difl'ereni*  in  ilie  dejioaits  uf  the  two  ai'eaA.  By  wny  of  bringing 
tu](ettier  the  11101%  )>romiiieiit  facia  reluting  In  thi-  do|KiKit«  <>l'  tlit  tuo 
diRtriels,  do  that  they  iimy  W  «txn  011  thv  luiinu  field  of  vtevr,  and  a  more 
compKhciwive  judgment  formid  lliereby.  it  is  pi-ojuwd,  in  tJie  cuuw 
of  the  paper,  to  notice  the  more  important  of  iht-ae  rariationi'  and 
HKreenientft,  and.  if  pomible,  l<i  explain  tlieni.  Pmix'i'ly,  thf  de|Hi«il« 
now  to  bf  corwideivd  should  Imvc  been  indtided  in  the  pivvioiis  paper 
alwvc  alluded  to. 

riii'iH-iu  in  divided  into  two  piirt«,  High  FuniuHB  and  Low  Fiirnaw. 
^Ffaa  boiindiiry  belwocn  these  two  di\*i8{onB  is,  howe\'W,  not  very  clearly 
deflDed.  The  former  incliidLs  the  high  ground  northward  fn-ni  (llverstnne 
u  lar  iw  the  Imad  oi'  Wiiidermen.'.,  and  tor  R\irai  miles  on  both  aidett  of 
ConistoD  Lake.  It  is  in  facts  part  of  the  LakeConntry.  liOw  Fumew, 
IU  its  Dame  indicalcH.  cuuBiats  mninly  of  Ion  lyin^'  j^nnil,  whidi  Hcldoni 
reaches  an  altitude  of  SOO  feet  and  is  raoRtly  Mnw  the  250  feet  ix>ntonr. 
It  is  in  thi«  part  of  thv  ditttrict  tliat  htemalitc  uevtii>  in  Kudi  large 
qnaiititiwk  Th<-  Imv  lying  ground  in  whidi  it  is  found  io  a  continuation 
of  ihe  long,  narrow  k'll  in  Wcjst  Oiimberlund  which  lies  between  the  ava 
and  the  wiiitvrn  hill«  ■■fllii-  Iiuke  Country,  thoonly  ditlcrence  bettvwn  tlic 
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tow  ground  in  West  Ouniberlaud  and  this  beinn.  thnl  thure  the  liilli  are 
on  the  toMl  of  the  low  ground  wliiliit  here  the;  aro  on  the  nortbt  so  that 
in  both  districtH  there  in  a  tUxitch  i^f  low  Ijin^  and  Rcntly  andalsting 
gn^tnd,  with  the  sen  on  otic  Hide  of  it  and  rough  moimtAinoUH  grxMind  on 
tiie  other  eide. 

The  Kcoldjcical  a^Tsteimi  rcprceenU-d  hen:  are  Lh«  same  at  in  Woot 
CtiinlMi'liind,  ulth<iu)|;h  they  are  difl'erently  developed  in  the  tvru  nrvm. 
The  rt'liitiunii  of  the  ilitTm'iit  fonnatiutis  utmirring  iKith  here  and  in  the 
adjoining  eountry  an;  shown  in  Plate  XXXVII.  On  a  larger  acale  the 
mpeiilcial  extent  of  the  varioaa  rocks  found  in  Ibe  dietrict  immodfately 
under  oonHidcratiou,  ih  ^ireu  in  Plate  XXXVIil.  The  couiparali\-« 
de[ith  and  the  nKicemoD  of  those  rooks  are  giren  in  Plate  XXXIX.  Aa 
irill  be  8eeii  from  this  seetioD  there  ore  two  brcalct  i»  the  geological  oon* 
tinnity,  m  in  the  case  in  Wc«t  CnmherlnDd,  and  they  occur  at  lite  nnte 
points  in  both  districts.  One  bresk  being  between  the  Silurians  and  lh« 
Carbon iferous  rooks,  the  otlier  between  Ihe  Oarboniferoua  rocks  and  the 
Pcrmians.  Thronghoiil  eaoli  of  cbc  latter  aj-stcniit  lh<Te  seeiiu  to  lie 
perfect  conformity.  Pig*.  1  and  S.  Plate  XL.,  on)  toctions  across  tbe 
district  (Plate  XXXVIIIj,  and  will  eiplaiu  its  gvologival  Btmiciura  more 
dearly. 

Skiddaw  81.ATK.— a  jwU:h  of  this  nick  ai>]>cw-s  tn  tbe  district  Ju  a  moat 
nmarkable  manner,  iw  *liown  in  PliUcs  XXXVII.  uiul  XXXniI.  It 
has  boon  llinist  lip  tliroiigh  the  ovcTlyin^  Silurians  in  sncli  a  iray  that  it 
m^y  now  be  seen  on  the  surface  side  by  si<l«  with  the  ConiHt'm  LimeatOM 
of  Hnnmc,  whidi,  geologically,  i»  mmiy  thousamls  of  (evt  above  Hu 
Skiddaw  Slate.  Relatively  this  nphcaval  is  greater  even  than  that  vhid) 
has  oocnired  at  Bhick  Comb,  where  tJie  same  kind  of  rocis  haw  for  a 
ooniparatively  small  area  been  forced  ap  (hrough  tlie  preater  part  of  tbe 
Borrowdale  series. 

As  aeen  in  this  district  Ibe  Skidduw  Slate  prenHils  a  T017  slialey 
nppcaniDoe,  brcukitig  up,  under  the  Itillucncu  of  the  wcatlwr,  Into  sniall 
ttkin  flakes. 

BOEROWUSLB  Serib^— A  small  patch  of  these  rocks  ocxurs  on  the 
north  side  of  the  Skiddaw  Slate  area,  as  shown  in  Plate  XXXVIII.,  but 
there  is  outhin};  abonc  them  nbich  demands  spe<^Lal  tiutiiv  in  ihiH  paper. 

Oraierox  Skkik^.— Theac  rocks,  as  develop<nl  in  tliis  dietrict^  bave 
their  Dorinal  ehamctiT,  and  tlicy  1)0  not  need  special  moatjoit. 

C.tHiwM)rBBO(»  Bot'Kr;.— This  series  of  rocks,  oonsistinR  of  the 
subdivisions  described  below,  rest  uDConfonnably  on  tbe  SihiHuns  jnst 
noticed.     At  the  lime  the  Carbontfcmus  rocks  were  <b!p>«ited  the  main 
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witlliiM  or  the  Silurian  liilli*  at'  PiimcM  niid  nciglibotirhood  aecm  Ui  have 
booD  very  iniich  whal  they  am  toMJiiy,  This  i«  shown  Uj  the  way  in 
which  the  Cnrbonifcrous  rodis  run  up  into  main  valleys  like  the  Ouddon 
and  Leven,  as  may  be  wen  in  Plat«  X.WV'll. 

1. — ContjJimtvate. — This  rock  oarupic*  a  very  uniall  area  on  the 
Hurfiux',  aa  shown  on  Platv  XXXVtll.  Its  limited  extent  nppeara  to  be 
owing  to  tho  way  in  which  it,  alung  wilh  ihe  other  rucks  of  the  OarbonU 
feroue  syBtem,  were  thrown  down  at  the  focx  iirthc  Silurian  hilJK.  Evciy 
additionnl  luyer  put  oti  wmild  o^t^rlap,  on  the  landward  sidt^,  that  below, 
HO  that  only  after  the  rocks  hud  bct-n  tilted  and  rerr  eunsiderably  denuded 
could  the  lowest  layers  po«ibly  be  broaght  to  the  surraoe. 

The  fonnation  consists  of  rounded  IVagmentn  of  older  wipk*  Rrmly 
ceinenled  together  in  nuth  a  tray  that  it  has  the  apixnrance  of  n  hardened 
boulder  ehtj.    It  was  at  one  time  mipposed  to  lielong  U>  tlic  Dornnians. 

2. — S}ia!f»  and  Limt«tmir» — Orcrlying  the  (xmglomeratfl  there  is 
a  (treat  thickness  of  slinic  with  iiumL-rous  thin  bunds  of  limestone.  The 
latter  increase  in  thickness  toward  the  npper  part  of  the  formation  and 
gradually  introdace  the  great  mma  of  linieitiotK-  by  whi(.'ti  rlii-y  are  over* 
laid.  Thr  fiiIK>wing  ii  the  jouinnl  of  a  borehole  put  down  thiuit^h  these 
rocka  between  Uimnerholiu  and  Ireleth: — 
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1          ooDKiats  aliDoit  entirely  of  limcstoDC,  there  being  ouly  in  addition  a  feir           ^^^H 

thin  beds  of  shale  nrhich  seldom  exceed  an  tueh  or  tno  in  thickness.    The           ^^^| 

thickest  beds  ot  shale  occur  near  the  bottom  and  top,  that  is  near  the  undet^           ^^^H 

l^iig  shnles  just  uotieed  and  the  overlfin;;  Yorcdales,  presently  to  be           ^^^H 

described.    The  tntal  ihfckncn  of  the  fornmtjnn  ix  nui  known,  but  it  is           ^^^| 

certainly  over  940  feet,  ns  thnt  tliickncss  hug  U-eii  [licm-d  bj  one  borehole           ^^^| 

at  Wiudhills,  near  Stainton.    The  following  is  n  jonrnid  of  thftt  hole : —             ^^^| 
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it  is  impossible  to  arrive  at  Uio  thickness  by  e»rre1iition.    The  nunc           ^^^H 

dilticiilty  is  met  with  in  fixing  the  exact  psologicsl  level  of  raanv  of  th«            ^^^| 
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b»matite  dvpiwilH.  It  is  easy  Ui  show  tlinl  ttic  A»knin  d^writ  b  !n  the 
lower  beds  of  tbe  formation,  and  tbat  the  Stouk  and  StatnUm  deposits  an 
fn  tlio  np))er  beds,  but  it  is  not  iHUHible  it  preaent  to  say  in  vhich  beds 
the  Linda)  Outo  deposit  lit,  cs<x'pt  tliiit  it  is  in  the  middle  beds,  but  wlicthor 
it  is  Dpatvr  tho  li>p  or  bottom  cnnnut  be  said,  mid  tlwrc  are  many  casrsor 
this  kind  in  the  district.  Kijniillf  difficult  is  it  to  triioc  in  tlu««  rocks  thts 
existence  of  fanlts  for  the  same  nmson.  It  is  sometimes  pos»bl»  to  detect 
them  in  the  mine,  but  the  amount  of  their  throw  cannot  eT«D  (hen  be 
determined,  ns  will  be  nudily  understood. 

As  in  the  MDiitohaTcn  district  sn  it  is  found  to  be  licrc,  the  «AwfM/« 
level  of  a  dcpoeit  is  iiltogcthcr  independent  of  its  geetegital  level,  some 
deposits  in  the  bottom  b«da  of  limestone  being  mnch  shallower  or  nearer 
the  surfaoc  than  otJiers  tbat  are  in  the  upi)cr  beds  of  liniMlono. 

Tlic  dip  of  tlie  rocks  in  the  wcst«ni  (Hirt  of  the  district  is  to  tbe  irost, 
at  angles  varying  fhun  SO  to  -IS  degrees.  In  t)ic  eost«m  patt  of  the 
district  tlic  geDcm]  dip  la  to  the  S.E.,  at  aiiglts  of  &  to  lA  degrees. 

Id  scarcliing  for  huinntite  tn  FnmMS  some  very  peculiar  scvtioos  an 
occasionnlly  met  with.    Tbat  given  below  may  bo  taken  as  an  eiample: — 
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Tbe  wood  found  In  this  and  similar  sections  is  viogenous,  and 
blloaga  to  recent  species  nhidi  proves  clearly  that  it  at  any  rale,  and 
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presniuably  the  material  in  which  it  is  i-nibvddwl,  liiw  bocii  nwcRtl/ 
introduced.  The  three  mnssee  of  clnj  iind  black  mould  mixed  with  iron 
ore  in  the  above  aeclion  nuflj-  thercl'unc  be  taken  to  bo  lillcd  "loughs" 
or  cavemR.  Mnnj  of  the  cavcrna  found  in  ihc  district  contain  a  large 
quantity  of  clay,  aii<l  uIru  ])ieces  of  htcuiatite  nod  other  mat^rinlH.  If  they 
were  filleii  with  these  inateriulu  u  et-ttion  of  them  would  not  be  vorjr  difftr* 
ent  (Vom  that  of  the  borehole  uiven  above. 

Tlie  •■  backs"  or  vertical  joints  in  the  limestone  iiare  the  following 
dircctioiiK,  one  net  Ix-aring  about  25  th^x-A  iiorth-wcet  and  south-east,  Ihe 
other  act  being  nuiirly  mwt  and  wc-*t;  und  it  ih  wortliy  of  mention  tlint  all 
the  caverns  in  the  district  have  one  or  other  of  these  directions  whore 
they  arc  not  interfered  with  by  Innlte.  The  large  cavcru  which  was  dis- 
covered at  Stflinion  about  ele^Ten  ycare  ago  illnetrates  this  obsen-ation 
very  well.  The  length  of  that  cave  ia  ahont  S30  yarda,  and  althon^'h  it 
makex  nunieroiiit  tiiro*  In  tlic  oouiiw  of  itM  lengtli,  it  invariably  follows 
one  or  other  of  the  two  acts  of  joints  in  the  limestone,  as  is  easily  asoet^ 
tained.  for  these  joints  can  be  seen  qiiitu  distinctly  in  the  roof  of  the 
cavern.     A  plan  and  section  of  this  cavern  is  piven  in  Plate  XLI. 

The  composition  of  the  limeatniie  is  variable,  ADint-tinic-s  U-ittg  very 
silicious,  much  more  «u  than  in  Analysis  No.  S  IkIow.  Where  it  luis  been 
worked  for  BniiDg  purposw  it  is  very  pnre,  as  shown  in  Analyses 
Nob.  1  and  i : — 
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The  apecilic  gravity  may  be  taken  to  lie  alwiit  2'72  on  nn  avcrngo. 

4. —  yorrdfih  Rofkt. — Ovorlyiiig  ibe  limestone  jnst  described,  and 
terminating  the  Carbon ifcrotis  system  npwai-ds,  there  is  a  lai^  mam  of 
dark -colon  red  shales  inlorbcdded  in  their  lower  jiart  with  one  or  two 
betlK  of  limestone,  and  near  thi-  tup  witli  n  few  beds  of  sandstone. 
These  rcicka  were  formerly  siippuwd  to  biking  t'j  the  Ooal-tneiLsures — in 
iaot  a  few  years  ago  a  shaft  wns  sunk  near  Stank  in  the  hope  of  finding 
coal.  This  shaft,  after  piuising  throngh  alvjiit  9U  fatlioniM  of  nicks  be- 
longing to  the  i'oredalcs.  came  upon  n  very  fine  deiwitit  of  ba;matit«  in 
the  Carlxniiferoiis  limestone  below.    The  greateat  thickncm  iif  Yorodalc 
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rocks  yet  proved  wns  near  nieaston,  where,  by  the  Diamond  bming 
taachine,  about  1,410  feci  vcrv  pictx-ed  nftcr  passioff  throt^fh  about  UW 
teet  of  Si.  Bcce  Sandstotic  aud  shales  and  65  ftet  of  Ungnedan  l.inw- 
•tont.  The  iip|icr  part  of  the  Windhills  borehole,  gina  or  pnfre  21A, 
was  in  these  rocks,  and  it  may  be  taken  as  a  fairly  rc])rcsenl«tive  aection 
of  them.  Near  lilenalon  there  \»  a  small  patch  of  |;rveoHbono  prolrudiDff 
thronfih  these  rockft.  What  una  probably  a  branch  IVom  it  was  pand 
thn)Ti<;h  in  the  iiiidHt  of  the  Yoredal^  rocks  l>y  the  deep  borehole  jtut 
alluded  to.  Tli<-  deep  honihole  ut  likiiijiside  aim  picroed  a  similar  rode 
iu  the  Ited  RaiKUUinc. 

Before  letiviiig  the  Carboniferous  rork*  it  may  bv  of  utt,  and  at  Ibo 
name  (irti(;  intvresliitg,  to  noliee  how  (lift'erently  they  are  dcvclojied  bcTC  frotn 
what  theynre  in  the  ^Vhitchaven  district.  For  (his  purpoac  Plate  XLII. 
hag  tM;cii  pivpari^d.  ScctioDi  A.  B,  sud  C  arc  taken  rcspovtively 
in  Fiiniess,  ut  Cleator  ll<.>or,  and  near  Cockennoutll.  The  chants 
from  the  Clcat'ir  Moor  Section  to  ttie  Cuckermouth  Section  occnni  at  the 
Kilariau  promontory  of  Ullock,  wlienoe  the  iiroporlinn  of  nuidstoiMi  and 
■lialc  seem  to  ^rniiliiully  increase,  throagli  by  Cockemiouth  and  Culdbeck 
on  to  Alston  Moor,  where  these  silicioas  and  alnminous  rocks  occupy  by 
far  the  greater  |tai't  of  the  formation,  the  limestone  being  only  abont  oii»- 
fonrth  of  the  whole.  The  dianifc  from  the  Cleator  Moor  Section  to  tlie 
Pnrnen  Section  is  mad<!  s<>tiie*rhere  in  the  conociiltil  unit  I«tir<^n  Kfn^ 
monl  and  Silccroft.  Fmoi  the  latter  phiw,  where  the  OiirlK'niferuitt 
Limestone  first  comv*  to  the  surface  after  Icavin;;  Kgrvmont  custward 
acroM  Pumeas,  it  aasnmcs  the  same  maosive  chariKtcr,  aud  has  the  saiuo 
freedom  from  shales  and  sandstooe  which  it  has  in  L>erby«hire. 

MiiLVRsu-t  LiME»Tu:<K  AM)  St.  Ukkx  SxstnTtoxtL — Itoth  thcae  rocks 
•TO  rapretcnbed  in  FonmSi  the  latter  in  vousidemble  tbrw,  but  it  is  not 
Btccwiwy  to  notice  then  al  any  len|;th,  as  they  aeem  to  tiave  nn  cou* 
nwtiun  with  the  nibjeot  nndcr  discoaaion.  Pieoea  of  RmI  SiuMiiitoiM) 
belonginti;  to  the  St.  Decs  Formation  are  found  in  A»me  of  tlw  doposUa. 
bat  they  seem  to  have  been  introdncwl  sitlwn|iM:ntly  to  tlie  formatioa  nf 
tl>e  deposits,  as  nill  appear  furtlwr  mi.  By  a  bonhok  p4it  flown  now 
Ram|ieidc,  ill  search  of  coal,  the  Ited  Sandstone,  with  the  aeuumpwiyins 
irypaeuns  shales,  were  proved  to  bo  mom  than  1  ,:;30  feet  thick. 

.SvpKRFiriAL  Dei^ositx. — ThcBc  consist  of  boolder  day.  BBJid,  nnd 
gtBYcl.  SoRK'tiineit,  la  nt  Yarhidie,  tliey  an:  aa  uiueh  as  M7  (vet  thick: 
among  tlw  inihidctl  |ieht>leH  ami  boulders,  hBualito  ft«qucnt)j  oocun.  but 
the  bonldcrs  of  thin  ore  have  ito  necctaaij  ocwncctioD.  aa  iaoAm  auppuaudt 
n  i th  underlying  di'|iauti>  of  iu  T^kj  arc,  for  instuocr.  very  fKt|iiaitly  foiiml 
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OTer  the  Itcd  Sandstone,  and  abio  over  the  Toredale  ahales.  Asaociated 
with  tliia  saperfidal  forimition  there  iit  ii  ciirioiijt  lii-ecvinted  limestone 
which  ia  known  locitU/  lut  "Cialj  rock,"  and  which  wiw  »up|wHcd  by 
Mtirrliinitn  and  UurknefB  to  belou^;  to  the  I'dTniimF.  and  to  bu  the 
equivalent  of  the  Kden  Valley  "Bocknini."  It  was  also  gonBidered  by 
them  to  show  the  PflnMiiin  iijte  of  the  hsemaiite. 

lu  leaving  thin  piirt  of  the  «nlijeet,  it  may  be  well  to  notice  that  the 
phyBioal  changi*  nmlergDiU'  by  thin  ilistrict  cxirn>ti[>i)nd  very  closely  with 
tlioso  tliiiL  have  nfleolcd  West  Cumberland.  Both  di«tncts  are,  in  fact, 
parts  of  H  much  lartfcr  ana  over  which  there  has  botn  a  corraipoudin); 
setgoence  of  events.  The  rocks  which  occnpy  the  lower  f^und  im- 
mediately flurrDuiidin^  the  monntninnuH  iract  of  the  Lake  Country,  seem 
to  have  bven  evcryulR-iv  Kimilarly  atfeetiHl.  The  Carboniferous  rocks  real 
on  the  upturned  and  eroded  SihirianK,  and  the  Permiiins  are  Kpreiid  out 
QSCOn  form  ably  over  the  ('aiboniferoua  rooks.  There  (hue  appears  to  have 
been  three  gieat  upheavals  of  the  Lake  District  rocks,  the  first  of  whicli 
took  ])lace  in  pri-t'nrlKinifernus  times,  the  second  in  pre>Permian  times, 
and  the  third  and  lust  )>ub«equently  to  the  depowlion  of  the  Permian 
Kouks. 


PART  IL-roBM,  POSITIOK,  A.Vl)  ISNKK  NATL'BK  OF  DEPOSITS. 

Form  axu  PosmoK  of  Kki-owit*!. — In  describing  the  deposit*  in  the 
CarlMmilcrouB  limeBtone  of  West  Cumbciliiiid  they  were  divided  into  four 
kinds:— let,  "Bed-like"  deposit*!  2iid,  "Vein-liko:"  Srd,  DJsh-likei" 
and  it!i,  "  Irrcprnlur-Khaped"  depo«it«.  In  Kurnesa  they  may  be  sqiarated 
intu  three  kinds  :—]sl.  "Vuin-like ;"  2nd,  "  IJish-like :"  and  .ird, 
"  Irregular-shupcd."  So  far  m  the  autJmr  is  aware,  there  is  not  a  single 
"  bed'like"  deposit  in  this  district,  nnletw  the  sniall  flatit  fVoin  the  IJndnl 
Moor  and  Stank  Veins,  bereinafler  to  be  imtiix-d,  be  ci)n*i'lered  such. 

Thi«  absent*!  <:.f  "bed-like"  deixisits  is  cnrious,  and  evidently  arises 
from  the  fact  that  the  limestone  occurs  almost  in  one  solid  mass,  and  is 
not  sefiamted  by  intervinin);  layerti  of  tuintlHtone  and  shale,  into  bvdst  aa 
at  Whitehaven.  The  rocks  ht-iv  being  cierywheri;  of  the  wunc  chuuoCer, 
theie  it  nothing  wliich  could  induce  a  "  bed-like"  form  of  deposit. 

1 . —  IVin-ftJo  Drpotifa. — Home  of  the  most  important  deposits  in  the  dis- 
trict  ore  of  this  hvm — that  at  l.indal  Moor  beins;  the  fiiioHt.  The  length  of 
that  deposit,  so  far  as  iihaA  been  worked,  is  alxint  1,00(1  yards  in  a  dii'ection 
alwul  N.  ih  dei^a-cs  W..  and  S.  1U  degi'eM  K,  Its  hivadth  is  very  variable, 
sometimes  being  only  a  lew  inches  wide,  whitat  at  other  jilnces  it  is  over 
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30  jitrds.  Plate  XliIII.  in  n  HCction  iiCTcuMt  the  norttiorn  cni]  <if  the  rein, 
nt  n  iNiiiit  whi-ro  Ihc  nidlh  ■anus  nion^  i\-giilnr.  From  thnt  Bcction  it  rill  be 
eman  thut  the  dcpo&u  is  bid  ulongsidc  a  fault,  in  faci  thR>e  faiiitd  «m  seen, 
but  wheth<!r  they  coiitin[ic  akin}rsiile  Ihe  de])oiiit  fhim  N.  to  S.  monot  be 
nid,  tut  the  lyin;;  check  or  "  foot-wiill,"  na  Iho  roekt  on  tho  upside  of  the 
faull  arc  mllcd,  ha  not  bovii  Mufficicntly  laid  opeD  at  tlio  toatbern  end  of 
Uie  dcpoHil,  but  tho  on:  at  that  end  ur  it  ««idii  to  lie  on  tho  mou  weaterl; 
of  Uie  three  intilts  shown  in  thr  abnvL-  8i:vtion.  The  Toot-witll  of  the  votn 
is  very  repiJar,  as  shown  in  the  section,  iind  the  voi^-ing  width  of  Iho  oro 
jast  Dottcwl  is  «ntiri>]y  due  to  tho  irreROlar  form  of  the  "  ban^ng-wall " 
OB  the  rocki  are  called  on  thjit  Hide  of  Uic  vein  oppotiile  the  "  fixit-wall." 
At  thr;  northern  end  of  the  rein  the  ore  has  Ixseo  worked  to  a  dc|ith  of 
nearly  (id  fathoms,  and  the  Ijottom  of  it  Beems  to  have  been  reached.  In 
the  southern  end  it  in  non  bein^  nrorked  at  70  fathoms,  and  ore  is  etJIl 
going  down  in  the  i«ote  of  the  lowi«t  working 

Another  "  vein-lik«  "  de|H)i*it  of  »oinc  iinportanoe  is  lieing  worked  bj 
the  Stank  Xlues  and  by  eonio  of  the  pits  of  the  YnrUide  Mining  Com|MDy. 
This  deposit  was  found  by  llie  Harrow  Steel  Compony  when  they  were 
searching  for  coal  in  the  Yoredalc  locks,  near  Stank.  A  Mtclion  of  lb* 
northern  end  uf  it  is  pvcn  in  Fig,  1,  Plate  Xl.rV.  Here,  loo,  the  ore 
oecnraby  the  sideof  a  fanlt.bntin  this  case  it  is  in  the  rocks  on  the  upside, 
whereas  nt  Lindal  Mmr  it  is  in  tJie  rm^ks  on  the  downside  of  Ibe  faniL 
As  shown  in  tho  Eection,  tJiere  is,  near  the  upper  jiart  of  the  rein,  a  **  flat" 
of  ore,  but  so  far  as  yet  proved  it  is  not  of  great  extent.  This  "  flat"  is  the 
only  approach  to  a  bed-liko  deposit  that  baa  come  under  the  wiitcr'a  notioe 
ID  Purncu,  and  the  only  one  so  far  ns  he  knom  that  has  been  foind  tlien. 
The  direction  of  the  rein  is  about  £5  decree*  N.W.  luid  K.K.  It  haa 
been  worked  for  n  h-nj^h  of  about  filio  yards,  and  for  a  depth  of  abMit 
84>  yards  without  reiK^lung  the  bottom.  The  vidth  raiiea  from  h  few 
inches  to  about  3A  yards  inelndiu);  tiie  maaaoa  of  liuostonc  which 
are  embedded  in  ttio  (ire.  Oocwiionally  tbcan  limeatooe  nMnsa  on  eo 
large,  and  m  elongated  in  the  direiHioti  nf  tlie  rein,  tlist  ttie  on  is  in 
pbi-ea  split  up  into  a  numtier  of  vrin-like  IkmIhii  whivJi  are  panUid 
to  ooe  another  in  the  main,  Inil,  being  of  irregrilar  breodtb,  oommunkato 
at  inteniils  and  fonu  n  sort  of  net-w<>rk  of  ore  in  the  linNetonc. 
'J'ho  "han^ng"  wall  is  i^iiito  regular,  and  the  rarialions  in  the  width 
of  the  vein  are  dm-  to  tlie  irregnlar  form  of  Ibc  "  lytnK  elirek."  I1iia 
il  jnst  the  oppt«ic«  ol  nbat  is  seen  at  Lindal  Moor,  bnl  tito  two  depodla 
con^pood  in  thi*,  tliai  the  re)^lar  aide  of  Uw  vein  In  each  CMl  Ib 
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that  on  which  the  tuult  is  silnaUd.  The  limestone  at  Btiink  in  ovcrhiid 
lij  Yomlalo  nlialos  which  dip  in  u  soiith-eajttcrly  tiircction,  thiit  it.  iitong 
Ihv  rein.  The  ore  i*  confined  entirely  to  the  liinc«tonet  and  does  not  go 
tip  into  ihe  shales,  so  that  the  vein  maj  bo  said  to  have  a  dip  aoiiUi-ciutt* 
ward  conespondinif  to  that  of  the  surround injj;  striitu.  It  has  thus  two 
dips,  one  wi'ntwaivl,  due  lo  iJic  inclinaifoii  nf  tlie  fault  by  the  side  Of 
wliieh  it  is  laid,  the  other  eoutli-cftfitward  hko  llie  adjoiinng  limestono. 
This  lonf;itudinat  dip  of  the  ore  and  tho  actroQi[iniiying  incrcaw  in  the 
thirknt^m  of  tlio  overlying  ahalcH  nre  such  th»l  at  the  mmt  MiuthtTly  jwint 
wiirkoi),  the  upper  (wrt  of  the  vein  in  at  a  depth  of  about  80  fathoms  from 
the  eiirl'ace,  whilst  near  the  Yarlside  Mines  the  Hinio  ore  is  ronclied  nt 
a  deptli  of  about  iO  fatbomn.  The  vein  seems  to  be  best  at  the  riite  end 
and  to  become  poorer  ax  it  in  followed  in  below  the  ahalcs.  'I'liis  feature 
is  often  ticcn  in  Bimilnr  dejioHits  in  the  Whilvhavcn  district. 

Another  vein-like  deposit  is  showo  in  Fig.  *.  Plate  XIiIV.,  which  is  a 
cross  section  of  part  of  the  Yartaidc  Mines.  Its  dire«:li<>ii  isiitx>nt  north- 
cast  and  soiith-wcRt,  corresiKindiiig  with  thiit  uf  the  fault  ti\iM\g  which  it 
is  laid.  Ore  has  been  worked  here  to  a  depth  uf  42  I'athoms  from  the 
surface  without  reaching  the  bf)tt«m.  As  in  the  two  deposits  just  de- 
scribed, its  width  is  exceedingly  ^'aritthle.  Soinctini(«  the  ore  is  found 
close  against  the  fault,  at  another  time  there  is  n  piece  of  eilicions  stone 
Iwtween  them  as  shown  in  the  section. 

Tn  all  the  Tefn-likc  deiKisits  hitherto  found,  notwithatandinj;  the  great 
varintionB  in  their  width,  there  is  a  general  narrowing  downwards.  This 
is  partly  shown  id  Plate  XLIII.,  but  in  some  sections  it  is  much  more 
GTident  than  in  that  one. 

All  the  vein-like  dejHisits  are  in  wliat  may  be  called  the  eastern  side  of 
the  distrtet,  or  on  the  east  side  of  the  Oreat  North  and  South  Fault  whicli 
niiis  thn>ugh  by  I'nrkhouse  and  Dalton,  as  shown  in  Plak-  XXXVIII., 
and  it  is  curious  to  obeiTve  llmt  nil  the  dojiosils  above  noticed  have  a 
westerly  "hade,"  that  is  to  soy,  the  fuults  along  whidi  they  lie  are  down 
to  the  west.  This  is  just  the  opposite  of  what  is  found  in  the  Whitehaven 
District.  Tlieie  the  North  and  South  Faults  are  up  lo  the  west.  But 
in  that  dUtn'ct  the  rocks  have  a  wesleily  dtp,  whilst  in  this,  where  the 
rein-like  deposits  havi?  been  Ibtind,  they  dip  south-east. 

2. — iJiih-like  Dfjiogtfs. — Most  of  the  deposits  in  the  district  arc  of 
this  kind.  In  their  sim])lest  form  tliey  are  tuughty-hkc  filled  irregidar 
bnKtns,  just  below  the  drilt,  bat  in  some  of  the  more  oomplioitcd  forms 
this  reHCmblance  is  somen  hut  remote  owing  h>  tin-  fnntnstic  outline  uf  their 
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Biii*,  At  other  titnes  doponts  of  tliis  kind  am  so  long  as  compared  Kith 
their  breadth  that  they  seem  almost  like  veins.  Plate  XLV.  ehoirs  a  pluo 
tni  M^-tioTia  ol'  two  of  the  Kiiiipter  forms  of  then  deposits,  at  T,vtii[i,  oik 
of  nhidi  hua  beeo  worked  t»  itic  bottom,  but  tbu  other  ia  etitl  working, 
Figa.  ]  and  2.  Phit«  XI.Vl.,  are  plnnx  of  the  Park  iI(-)XMiit,  lh<-  Urgeat 
depoail  of  this  or  any  other  kind  in  tlic  districL  Fig.  1  n\\o\v»  the  fom 
of  the  depoiiit  at  id  fatboma  from  tho  snrfa(»,  and  Fig.  2  its  form  at  50 
fathdmi*.  Ill  nn  east  and  west  direction  the  deposit  measures  abont  SfiOJ 
vartle,  and  in  ft  north  and  south  Hue  ita  greatest  length  irjil  be  alxHit  M9" 
yards.  The  oTpnge  Lhiclmeai  of  the  drift  oreriyin);  tiic  ore  wonhl  be 
about  li^  t^thonis,  and  the  depoiiit  has  Wn  worked  down  from  that  Icve 
to  abont  fUt  fathoms  tram  Iho  surfacv,  and  the  bottom  of  it  ia  not  yet^ 
reavlied.  Theac  fitrureti  it  must  be  Dndcrstood  gtre  an  extreme  idea  of 
the  f.m  uf  thii  dopoait.  Bmidiit,  it  containa  large  i)uaDtiti«i  of  Mind  luid 
day,  to  be  hercAfter  noticed,  but  still  it  in  an  enormous  maM  of  on,  nnd 
there  in  no  deposit  of  the  same  kind  in  Funicas  vbioh  appgro«cb«  it  in 
aise.  There  are  many  dqiosits  larger  than  thoiw  elionn  in  Piute  XLV., 
«•  for  ti»tnn(V  those  at  MoiikU,  Crossgates,  and  Lindal  Cote,  but  the; 
an  nothing  like  Park  in  lizc. 

IkaDcheii  of  ore  from  iheae  deposits  fttqueiitly  aasunie  a  vejn-like 
form  which  are  called  "  ginnels."  I'hey  &ro.  however,  (UfTerent  tnm  Um 
vein-like  deposits  just  described.  In  tlie  latter,  one  cheek  ia  rtfular,  bat 
in  ibc  former  both  cheeks  are  wry  irrtgular,  3li>reover,  ihejr  do  not 
appear  to  l>e  laid  along  lauU^,  l)ut  their  direction  corresponds  nearly  with 
the  north  and  sunth  joints  in  Die  limestone.  tSome  dqKwits  consist  almoat 
entirely  of  (heao  "  glnnrls."  as  at  Bolton  Heads.  ^Vhere  such  is  tlie  i 
they  usually  extend  up  to  the  drill. 

These  dish-like  deposits,  so  conimon  In  Fumeai^  are  rarely  met  with 
in  the  Whitehaven  district.  There,  nearly  all  the  depccita  ore  oovcml  by 
a  rock  roof  over  the  gre«ter  part  of  their  am,  although  at  some  point  or 
other  they  arv  almost  sure  to  extend  up  to  the  drift. 

8. — Jrrfffiilar'tffuipftt  Dfj/osilB. — There  b  only  one  good  inatonoo  of 
this  kind  of  deposit  in  tlic  diatrict,  and  Uiat  is  »l  Aakam.    A  plan  oitd ' 
•cetion  of  a  small  part  of  this  dvpOMt  are  given  in  Plate  XLVII.    Ai 
tJiuv  shown,  llic  ore  wcms  to  be  entirely  surrounded  by  liineatODet  bai 
in  another  pari  of  tho  deposit  it  lay  immediately  below  the  ntrlboo  in  •'! 
dishdike  hoUov,  aomewhal  similar  to  (he  depnslt  u  Parte.     In  Uw  di*- 
aiMioii  whidi  took  place  on  the  writer's  paper  oit  (ho  "  (Inmntite  Dcptdla ; 
of  W<-al  Cumberlaod."  published  in  Vol.  XXVlll..  of  the  Trantooions,  I 
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Mr.  Grcriitvcll  jntrodiicvd  a  itcotion  of  the  Askam  MineA  which  Hbows  lioir 
tho  orv,  lu  jiist  mentioned,  at  some  parU  of  it  came  up  to  the  drift. 
Mr.  tircennell's  Kclioii.  hovfUTtr,  nlwwoil  llie  ore  to  be  bod-liko,  which  it 
is  not.  Moreover,  then;  is  no  utiootirormfty  in  Uie  limcstono  aboro  and 
below  the  ore  aa  ahoini  in  Mr.  Orecnwuirs  section.  Prom  the  main  bodjr 
nf  the  A»knin  deposit  numerouB  "giniwis"  protrude  like  fiui^eni  from  tbc 
hand,  and  the  dirtwtioD  of  thtto  "giimels"  ilwajti  oomxponds  with  that  of 
one  or  other  of  the  main  joinla  in  the  snrrounding  limeatone,  mostly 
with  the  jointe  running  nearly  N.  and  8.  Tlie  total  ana  of  the  deposit, 
im-liidin);  tlie  larp?  maases  of  iiincatone  that  |)roject  into  the  ore  from 
the  fiidcA,  roof,  and  sole,  would  be  aliont  in  acrei.  Ita  Jonf^th  in  k  N. 
and  Si.  direction  would  |je  alnat  9(!0  rardti,  and  fK>in  I^.  to  W.  it  would 
be  about  300  yards.  It  waa  overlaid  l>y  about  Id  GtthninKof  dritl.andon 
Ihe  <lip  side  of  the  depcitit  whore  it  had  n  rock  roof,  as  ahowD  in  Plate 
XIA'l  I.,  the  ore  extended  to  a  depth  of  itbout  40  fathoms,  (lenerally  the 
depMit,  notwithslauding  its  irregular  fomi,  had  the  same  dip  as  the 
limeatone,  and  it  extended  to  a  lesa  depth  on  the  riae  aide  whetv  it  come 
up  to  the  drill  Ihnn  tJii  the  dip  nde  where  it  had  a  rock  roof.  Thia  ia  a 
oontmoo  feature  of  deposits  boUi  in  this  district  and  at  Wbit«hnvcn. 

IniKB  NiTUUK  or  Dxposrro. — Hitherto  only  the  form  and  pn^itiun  of 
tho  deposits  have  been  noticed.  Their  internal  peetiliarilics  ncit  detnand 
Ulentjon.  These  are  nttinennix  and  euiiuiii*,  and  prt-BCDt  some  marked 
contraats  with  those  of  the  ft'ltiteliawn  district.  It  will  be  rcmeniherud 
that  one  of  the  commonest  features  of  the  Whitehaven  deposits  is  the 
occurrence  in  them  of  Iteda  of  shale  which  are  iiiteratraltficd  with  the 
surrounding  limestone.  In  Furiioss  this  feature  is  rarely  met  with,  for 
the  very  good  reason  that,  as  already  pointed  out,  there  are  few  beds  of 
•hale  in  the  limcotono.  Still  tlwy  are  met  with  oucaaionnlly  in  the  ore. 
Fig.  1,  Plate  X^VIII.,  is  a  section  of  one  of  the  '*ginnela"in  the  Askam 
deposit,  which  shows  a  thin  layer  of  ahnle  intcrbeddetl  with  both  the  lime- 
atone  and  the  ore.  Another  section  in  the  same  mine,  showing  shale 
interbeddud  with  the  ore,  is  piveii  in  Fig.  3  of  tho  same  plate.  Whether 
or  not  these  beds  extended  into  the  limeatime  it  is  imjvoRjtiblv  to  say,  owing 
to  the  way  in  which  the  deposit  was  worked,  but  they  had  tho  same  dip 
as  the  limestone.  Fig.  3  is  a  section  in  the  same  mine,  and  shows  a  thin 
layer  of  shale  fonninf;  the  roof  of  a  bed-Hkc  piece  of  ore.  Fig.  1  shows 
the  same  kind  of  ihinR  as  it  was  exhibited  at  tlie  north  end  of  the  l,tndal 
Aloor  rein.  In  the  same  deposit  the  section  given  in  Fig.  Q  was  exposed. 
It  allows,  in  the  ore,  a  thin  bed  of  shale,  which  abuts  against  Uic  fault  on 
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one  fddc.  On  the  oth&r  aide  the  boiiRdair  of  the  oro  hu  not  jet  been 
rciclied,  su  tlmt  il  cannot  be  SJtid  nhelhcr  or  not  this  \ayer  of  shale  is 
intorl)Cflt!cd  with  the  liracAtmio;  bnt.  aa  will  be  seen  from  the  draniiig,  it 
has  tho  samt-  dip  m  tlur  liinetUmf,  bnili  above  and  IipIow  it. 

In  most  of  the  deposit*  ttie  nrc  iK  intcmijitvi)  by  miutM*  of  stone  vbioh 
fteqnentl}'  baro  &n  (^Itnisniti'd  form,  thvir  longer  itM-i  bmin^  n  <)ir«ction 
oomspondinK  vcrr  nearly  K-ieb  ihc  mirth  and  south  joiiitN  of  the  limeUone. 
Tbesc  atony  musses  are  osually  connected  cither  at  one  end  or  bolli,  or  nt 
tin  bottom,  with  the  main  ImkIt  of  limestone  in  n'hi<:h  the  ore  li«:  that 
Es  to  my  they  [irojeot  iiiio  llie  ore  from  the  anrrounding  limestone.  Rome 
amallur  piecoa  of  atone,  havinjt  the  shape  of  roiiRli  irrejptlar  spherea. 
are  fivqucntly  embedded  <'ntin.'ly  in  the  ore,  aaahown  in  Fig.  fi,  which 
is  a  repreecntation  of  one  of  tbcHr  liiiicatnne  balla  as  seen  in  Stoiik  iVim, 
FiR.  7  shows  another  form  of  included  limestone,  as  seen  in  the  Lin<UI 
Moor  deposit. 

In  fomc  of  Ihc  (lie>h>likc  depooitit  large  ninsMA  of  rc<l  and  whilo  sand 
are  met  with.  In  the  Park  doposit  tlicre  is  a  very  Inr^  quantity  of  it.  so 
much  in  ftici  that  it  is  vorkvd  and  sent  to  Barrow  for  iiw  at  the  bloat 
(hmacca.  The  horizontal  form  of  chi-s>.- sandy  mosses  at  I'ark  is  shown  in 
t]i«  two  plans  of  that  de|>06it  ^ivcn  in  Figs.  1  and  2,  Plote  XLVI.  Ver- 
tically tikcy  are  aa  frrtrgular  aa  in  plan,  btit  nt«  more  or  ]tm  oonlinnooa 
IVoni  the  under  side  of  the  drift  down  nearly  to  the  70  fatbonu  lovtJ.  la 
the  00  fathoms  Icral  there  are  blocks  of  Bed  Bandatoiw  which  to  the  oontn 
cannot  bo  dtstin^isbcd  from  the  St.  Bees  Sandetono.  On  the  outer  side 
of  these  blocJis  the  sandstone  is  leas  hard  and  arranfred  in  concretiooaiy 
layers,  which  are  softer  and  softer  ontvarda  nntil  they  diaa)^)ear  altogether 
in  a  maNi  of  looac  sand. 

Frc<]ucnt)y  in  tlie  dish-like  dtpoaila,  and  o«cn»i»iialty  in  those  having 
a  Tein-likr  fonn,  niaasM  of  red,  yelkn-,  and  whitish  clay  arc  met  with. 
Sometimes  this  clny  is  i\aiu:  hard,  and  then  it  rcccires  tbo  name  of 
"  hunger."  The  clay  masses  nsnally,  but  not  invariably,  oocnr  around 
the  outside  of  the  oro  lietwcen  it  and  the  limeatone ;  or,  aa  in  the  caae  of 
the  Park  depou^  between  the  ore  and  llie  aand.  Tliey  are  not  oonliDnona 
bat  internijited,  aa  shown  in  I'latca  Xl.V.  and  XLVI.  Socuctiniea  two 
or  thr<«  fathoms  of  day  may  Im  ftumil  U-twccn  the  ore  and  (he  limestone. 
At  other  times  tiie  ore  can  be  seen  flbnltinff  n^inst  iheMonc.  In  the 
latter  case  the  limestone  has  a  ronnded  outline,  and  is  often  deoompoaed  to 
a  depth  of  nearly  an  inch  :  or,  tonse  the  miiH-rs'cicprrwtiin,  it  liaa  tlwo  a 
cmat  on  jL     In  the  deposits  containing  lianl  oompacl  ore,  the  alone  and 
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<  their  junction  iirc  often  b)(Miitc<I  into  one  tinothcr  In  such  a  way  that 
they  leem  to  bo  "  groirn  lopBther,"  as  is  often  the  i-nw  in  tint  WhiKhtivcn 
diMricl.  This  nppcEininco  issoiuoUm^  incl  willi  in  tlic  [lc|MJKitii  cuitiif rung 
■ofl  ore,  but  not  vcr^  oileii,  except  in  email  pitrciii,  lui  iniglil  be  i.-xiH.'clcd. 
In  many  ineitanca,  parlionlarly  in  tbe  MouBcU  Atiuee,  the  limcstotio 
on  the  outside  or  tlie  day  apponnt  to  Iw  vim^-  much  broken  n|»,  and  between 
the  disjointed  mMea  of  slonc  iijinc  of  tliu  clay  just  epokcn  of  has  pcniN 
tratcd.  SomcliniGs  in  the  day  snrrounding  the  oro  vegetable  matter  ia 
found,  parliculorty  in  the  deposits  at  CroMgal4?(i.  In  one  or  two  of  the 
mines  tlicrc  pieces  of  Suttcnccl  <*xo|;iiiaiiB  wood,  (!  indiro  to  8  inches 
dinmcCcr,  hnve  been  found  embedded  in  the  clay  on  the  outside  of  the  ore; 
ID  one  caw  at  a  depth  of  34  yarde  I'rom  the  surface  in  a  mine  wlileh  is 
orerlaid  by  only  abont  -1  yards  of  drift.  Occasionally  these  days  enclose 
small  ani/ular  patcliee  of  nhitt^  sand  tiiid  aJKO  angular,  HuWnjrnlar,  and 
ronnded  frikguKiiis  of  haimulite,  m  shown  in  FJg.  8.  Piute  XLVIU. 
There  is  algn  uMucintcd  with  ti)e  day  u  subeluncc  wiled  by  the  niinera 
"  block  muck,"  iin  KitaljKis  uf  nliioh  is  given  below : — 
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The  miners  stjinetimes  cull  the  dark  vwjtlabli-  matter  previoiiBly  alliide<3 
to  "binek  muck,"  but  the  two  substanoee  to  which  they  give  that  name, 
it  need  bcotcoIj  be  said,  are  entirely  different,  except  in  outward 
tppcorance. 

The  ore  fonnd  in  the  Funiewt  dejiosits  may  be  divided  into  three 
dames : — 

1. — Hard  comjMt.t  hhit-piiTpli'  orr,  in  which  there  arc  numerous 
loughs,  lined  niih  kidncy-likc  concn tions  and  cjiur,  scicli  as ucciir  in  the 

■  TM)  woulil  1iiiv«  bwn  wtj  miivli  Kr(ttt«r  if  ih«  >iiul}  >»  liail  bwii  oiniic  khiii  afitir 
till'  •iiTiiiitK  ttiH  taken  out  of  till'  uiiiir.  Uviu^  ki-]it  fur  nboiit  ui  nioiilh*  in  a  vcrj  Arj 
[iliH'i:  K'forv  It  wiu  kimlj-Hil,  ■  ciiiiiiiilcraldt  uinouul  of  waUr  nw  Iwl. 
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Whitehaven  dqxteitiL    This  kind  vt  oru  is 

found  in 

thi>  nortbeta  «Bd  of 

the  Linda]  Moor  dcpmil,  in 

the  Stniik  dtrpof 

lit,  and  in 

part  of  the  Ankmn 

deposit.     Its  oompoaition  is  us  foUon-e ; — 

Vfnit  aifalo 

ntdl 

1 

KH10 

1 

MM 

n«toxiiIp  nf  iiiiiii|i»m« 

■n 

— 

■23 

Klica 

tStfi 

l&IO 

490 

Alumiuk      

i-w 

- 

«» 

Llino           .,,, 

■M       ... 

naeo 

■nft 

ll*|rnmiii     

■M 

— 

trmev 

Plimphiirir  wiil 

■ai 

— 

t««* 

Snljiliiirio  aciil 

■at 

— 

■09 

Wntor 

SOS 

160 

'SS 

10006 

10(K» 

ICI>«i 

MelAllic  iniii 

bS'03 

6*10 

M9S 

iiptciflc  irnvitT 

i-ai 

4-SS 

i-SS 

Loas  of  inuigliirc  iu  drying  ai  313  degrees  F.  would  prQbabljr  avenge 
one  to  two  per  rent. 

Although  ih«  outward  nppearanoe  of  this  hard  ore  auggeeta  the  idea : 
that  it  id  very  oompoct,  jut  on  bcin|c  snlnnitUid  to  the  mlorowKpo  it  ia 
fonnd  to  contain  n  nnmbcr  of  niitiut«  eimti(«,  as  iihown  in  ?late  XLiX., 
irhioh  is  a  representation  of  a  piece  of  this  ore  ma^itied  4f4  diamotcn.^ 
These  cavities  are  mostiv  Glled  «nth  silica,  and  tlieir  pn>p(iriion  to  the  ma 
Iti  nbont  the  same  as  thni  nf  the  silica  in  the  nliove  analjws.  so  that  the 
ailidous  quulity  of  these  ores  iu  this  district,  and  in  Vi'vti  Cunilierlawl. 
is,  as  indicated  hy  chemiud  aniilrsis.  ntid  still  fbrther  dcmonrinUid  lij 
microscopic  analjsist  due  to  n  mectiniiical  admixture  of  ifaartit.     The 
larger  cavities  in  the  ore  that  are  visible  to  the  unaided  eye,  and  whiuli;j 
are  locally  called  loaf^hs — also  contain  a  quantity  of  silica  in  (be  form  of' 
quartn  spar,  but  this  will  not  niui-h  affect  the  auulywo  »s  uioat  of  it  il 
thrown  nsidi'  In  working  tbo  ore.    The  kidney  ore>  when  seen  nn«lerl 
tJur  Miicni*iiipe,  contaiDB  very  fen-  cavities,  and  as  might   Iw  vxpectedl 
from  that  fact,  its  chemical  analyaJs  ahowa  very  little  silics.    T1m>  mora 
silicioua  the  ore  the  greater  is  the  number  of  minute  (jaartx-lilled  uavttioi 
which   il  contains.     Fig.    1,   Plate  h,  allows  tlie  torn  and  inodc  of 
occurrence    of  some   of  the    small    lougtis.  bill   many  of  the  larger 
onus  are  two  or  three  feet  in  dianiotcr.     A  few  of  tltoee  oavitiet 
are  lined  nitli  calcile  and  spccnlar  ore,  but  tliey  mostly  onuiu  tjiurta. 
Many  of  ibe  loughs  ore  JilM  with  sftur,  olliera  only  partially  ao.    The 
proportion  of  both  filled  and  ugicn  loiigho  t4i  llw  volume  of  ore  wiU 
probably  bo  about  nnc-sixth.    Aa  in  (he  Whitehaven  de|>cMiil«  the  kidney 


ore  is  invariablv  Ibnnd  forming:  the  walls  of  looghg,  and  it  is  never  foand 
apart  from  nrhat  was  odc«  a  lough,  althnUKh  it  ii^ay  be  that  louchA 
which  ori^unlly  exiKled  nrt-  imw  tilled  with  K\iur.  m  Hhown  in  the  figure 
liwl  referred  to.  This  hard  011:  is  sometimes  vtry  curiously  mixed  with 
stone,  as  shown  in  t'ig.  2,  Plate  L. 

S. — Dull  retliligh  piirple  ort  which  occurs  in  mudenttety  bard  pieoes 
mixed  with  sollcr  concrctiooary  ore  of  a  bright  r«d  colour,  in  some  of  the 
interstices  of  which  there  is  a  quantity  of  very  soft.  red.  Rreasy- 
lookinir  ore  called  "smit,"  which  seems  to  be  the  same  kind  of  ore 
iia  t.hiit  forminj;  the  concretions,  hut  in  a  jKiwdery  condition  and  niixnl 
with  waU'r.  The  concretionary  ore,  on  l«ing  «uhjectorl  u>  the  action  of 
the  Btmo»i>hcrc.  and  turned  over  n  few  timed  nilhiT  roughly,  fiitl«  into  a 
powder,  which,  when  moiatoned,  has  exactly  the  np{)earuncc  of  "smit,"  and 
leaves  the  Bame  red  (rreasy  stain.  Under  the  microscope  it  is  seen  to 
contain  a  number  of  minute  [larlioles  of  quai-tr.,  which,  in  the  prc- 
powdury  eanditlon  of  the  ore,  occupied  cavities  therein,  siniiliir  to  thoae 
found  in  the  hard  bhic-pnrple  ore. 

This  ore  is  found  at  the  southern  end  of  the  Lindal  Moor  deposit,  in 
pjirt  of  the  Stank  deposit,  at  Yarlsldc,  CroBflgates,  and  eiaewhere.  The 
softest  of  it  is  known  ait  "puddling"  ore.     lU  composition  is  ha  follows : — 
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Th«  harder  pieces  of  ore,  an  alreadj  mentioned,  contain  mfenaoaplo 
osTities,  eoiDc  nf  whicli  nrc  filiird  with  iiiinrtx,  but  inftoj  of  Ibem  on 
empty.  In  this  ore  the  loui^hs  ure  smnllcr  but  more  numerons  thnn  in 
thfi  hard  oorapact  ore  first  deaciibed.  Allien  they  contain  spar  it  ia 
generally  t-iL]i;it«,  very  little  t(tiarls  occurrinjc  in  ihein.  The  w>ll  kidncy- 
likc  concretion*  fii  this  urc  an  rrequonlly  found  following  Uic  contour  of 
included  pieix-e  of  stone,  w  sliown  in  Figs,  fi  luid  7,  Pliitc  XLVIII.,  ud 
Boraetinies  ba  in  Kg.  3.  Plnw  L.,  i(  msy  bo  wen  in  "piimtta"  tukTiDg 
till-  Kamo  relation  to  the  limestone  oh«ekB. 

in  tliis  ore,  at  Oilbrow  (the  aouth  end  of  the  Lindal  Moor  deposit), 
ft  mimbvr  of  foosilB  Iwlont^ng  to  the  C'arbonifemos  Limestone  luive  boeii 
found,  wmK  cunroTted  into  hiematite,  otheni  only  (Mirlinlly  »o. 

S. — So/l  liartt  ere. — ^TTiia  is  the  most  al>nndaiit  ore  lu  Ponun, 
being  that  which  is  mainly  fonnd  in  tlic  di»Ii-likG  d<^>aeic«.  It  oonststs  of 
hard  piewe  of  orci  like  those  lust  describodi  some  of  which  hare  the  kidney- 
form  of  the  siie  of  a  man's  hand,  and  1ms,  set  in  a  moderately  aotl,  dark  red 
or  brown,  aii<l  aometimea  nearly  black  matrix,  whidi  oonsbta  of  "  amitt" 
cUty,  and  muiguieae ;  the  vilvAc  niiuw  haviii)^  u  most  oonniKd  aj)])Mtuu». 
It  contains  no  looghs.  except  such  as  are  occasionally  found  irithin  the 
harder  pieoet  of  it,  and  these  are  neoeasarily  very  smalL  lU  cumjuiiUon 
is  as  follom: — 
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In  the  other  two  claeaes  of  ore  tl>e  kidnoy-likc  conrretions  are  in- 
Tariably  fonnd  immediately  adjoining  lougfis,  bnt  in  litis  ibi-y  are  cmbeddc<l 
in  titc  lioftcr  ore.  and  al(i)goUttr  apart  thm  hxiglu. 

The  dimitiKuishini:  feaUmi  of  this  ore,  chcmicully,  is  iU  ontDporallvDly 
large  [lunx-iilagti  of  iiiangaiMW.     The  socond  <>rv  dusorlbcd  oootains  ■ 
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hi^h  pcrccntnge  of  limu  nnd  cnriioHic  nciil,  A\k  pntlmlilj-  t4i  tlic  iircsenco 
of  limestone.  Tbc  hard  compact  gre  conCnias  iittic  mniignncec  bat  a  large 
qoantity  of  rilicn. 

Boforc  Icaviii);  tliit)  jwrt  of  thu  Rubject,  it  in  ncerwary  to  notice  tlte 
diBlribotion  of  the  drprjsits.  A  glnno;  at  Plato  XXXTIII.  will  show  that 
tbeyare  mainly  concentrated  aMimd  tin-  liigli  gmund  about  Ilaume,  their 
namber  and  extent  decreasing  as  the  diBtaiico  fri^in  Ilaiime  increases; 
the  only  esceptiona  t)ein>;  the  deposits  at  Stnintoii,  Stank,  aud  Yarlaide, 
wUicI)  are  ndjacctit  lo  tlie  two  f^'eat  lines  of  fraclnre  traveniinf;  the  dis* 
Irict,  m  will  be  nccn  on  reference  to  Plato  XXXVUI. 

The  minerals  luwnciatcd  with  tlie  ore  nre,  luritc,  cnlcite,  pyrlto,  ijtiarix, 
and  manj^nite. 


PATIT  III.-AOR  OP  THB  ORPOStTS. 

In  a  paper  on  the  "  Hreinalite  Ore«  of  North  Lancnshlrc  and  Ctimbcr- 
land."  read  bcfont  t)ic  Bnti8h  Awocintioii,  at  Ifvedit,  in  1868.  Professor 
Pbilli]»  is  reported  to  have  said  "that  the  date  to  which  it"  (the  ore)  "could 
with  inoRt  ])n>bability  be  referred  wan  that  of  some  part  of  the  Pennian 
deposits,"  Otiier  oiiiniona  on  tlila  anbject  tiro  given  in  the  writer's  |tnpcr  on 
the  "  IlEematitc  Dc|K)Hite  of  West  Cumberland."  In  the  discussion  which 
took  place  aftcv  the  reading  of  that  paper.  &]r.  A.  L.  Stearensou  qaoted  soine 
reinai'ks,  piibliKhi'd  in  the'"Itevue  Univeiiielle,"on  thomincsof  Soniorrostro, 
ID  Spuin,  ivhich  wi-rc  to  the  effect  that  the  dcpoHits  there  worked  were 
formed  during  the  LVetttccons  jxriod.  It  was  not  clear  whether  &Ir. 
Stcarenson  wished  to  convey  the  impression  tliat  the  depiisiLsofWcet 
Cumberland  and  of  Fnmcss  also  were  of  Cretaceous  age,  but  if  to  he  was 
certainly  in  error,  as  shown  by  the  fact  tliat  fragments  of  hienmtilc  are 
found  in  the  Lower  Permian  breccia  at  Wbil^hart-n  and  at  Rougham  Point 
(see  Plate  XXXVII.)  This  breccia  doti  not  ncciii'  in  Furncss,  bnl  it  is 
found  neiir  Humphrey  Uead,  in  Cartmol,  wlii^rh  is  only  about  fire  miles 
away,  and,  as  already  pointed  out,  the  physical  cbonRes  undcr^ne  by  the 
district  under  consideration  so  nearly  resemble  those  whidi  have  taken 
place  in  West  Cumberland,  and,  in  fact,  throughout  the  whole  of  the  low 
ground  surrounding  the  Lake  District,  that  if  the  hienialite  in  one  part  of 
the  area  can  \w  tthown  to  be  of  a  certain  age,  it  U  extremely  prubable  that 
the  same  kind  of  ore  in  oilier  jKirti  of  tliat  area  is  of  a  cirrosponding  a^^e. 
In  thu  WhitchuTcu  district  the  evidence  on  this  part  uf  the  subj(«t  is  ho 
complete,  and  h.is  been  so  fully  dealt  with  in  the  writer's  pa[;er  on  "The 
Haematite  Deposits  of  West  Cumbeilnud,"  that  it  seems  altoKCthor  iin- 
necewary  here  lo  prolong  tlu:  discuwion.    The  ivhole  of  the  cvidenco 
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goM  to  show  that  the  hiemntite  of  WeM  CnniberlaiKl  is  of  ear/i/  Ptrmian 
a^.  In  t'lirncM  thcru  U  uo  B|>euiiU  ewdeuw  im  the  iioinl  Ifr^-tnid  ilint 
ithich  is  furnished  by  the  breccia  of  Humphrey  It«ail,  in  Cnrtmel,  nhich 
shows  that  the  ore  there,  sinl  therefore  in  FiirnrM,  is  oM-tniiily  <ilder  than 
rhc  hulk  of  the  PermJnnx,  no  that  iho  ore  both  at  IVhileliaveii  and  at 
Fiii'itcKs  may  \k  tukcii  to  be  of  the  sume  age,  ihat  is  early  Penniui. 
Additional  r»t«on8  for  this  conciuBion  will  be  adduced  irheii  the  origin  of 
the  deposils  is  discussed. 


PART  IV.— ORIGIN  OF  THR  KKWWilTS. 
On  this  qnestiou  the  Dpiniona  of  other  writers  were  Riven  when  d««liiig 
wilh  Went  (.'nmberlaiid.  The  condasions  nrrlvcd  at  in  lli«  pnper  on  the 
"  Mines  'if  SoinorroBtro,"  referred  to  \>y  Mr,  A,  I*.  St«aveiison,  are  •It<>- 
gclhcr  opixwed  to  the  fuels,  as  the  writer  can  now  rery  confidently  Mtert, 
for,  since  the  discussion  took  place  which  led  to  the  mention  of  Ihat  pa])er, 
he  had  had  an  opjtortunity  of  Ki>iiie  very  carefully  over  iwarlj  tiM  whole 
of  the  niiiiCK  in  the  prorlocn  of  Vitu-jiya  nn  well  u  over  part  of  tlioso  In 
the  adjoining  pruviiwo  of  SsntandiT.  TItosc  de]x«its  am  much  yoanf^er 
than  these — younger  even  than  was  staled  by  the  wriler  in  the  "  Kevne 
Universelle" — hut  they  both  tell  Ihe  very  Rime  story  s«  to  their  origin. 

The  Whitehaven  deposits  show  clearly  that  the  ore  in  them  was  nolt 
us  is  oflen  stipposed,  thrown  down  in  caverns.  One  of  the  stroneeet  beta 
Dpon  which  tlmt  eondnsion  is  bnscd  is  the  ocnirrence  in  the  ore  of  tJlin 
layers  of  shale,  which  are  also  intcrbcdded  wilh  the  surrounding  lime- 
stone. In  the  Fiimees  deposits  rerr  few  of  these  aliale  bods  are  foand, 
become  there  ore  veij  few  of  tbein  in  the  limnttrtne.  Still,  they  m«  met 
with  oooaionBlly,  as  shown  in  Fig.  1,  Plate  XliVIIT.,  and  Ihey  |iTore 
the  some  thing  here  as  at  Wliicehaven.  Otlter  facta,  (Kiinting  in  tli*  same 
direction,  are  the  rrcqocnt  *'  growing  together"  of  tlie  linwstonc  and  ore, 
the  prcMUcc  in  the  ore  of  fossils  belonging  to  the  Curlxxiiferotialime. 
•bme,  and  of  spherical  and  Irregular  pieces  of  limestone  with  Iddaey  ore 
■rmnged  in  concretionary  layers  aroiuid  thein,  as  shown  in  FJgt.  C  and  7| 
Plate  XhVIIl.  All  these  tacta,  as  [Kiinted  out  M-  the  itnu.-v  in  disciiss- 
ing  the  origin  of  tlie  West  Cumberland  de|>»«<it«.  tend  to  show  that  these 
immense  maasoB  of  hematite  were  formed  by  n  ivplaocmmt  of  the  litneatone. 
AnoUier  fact  not  then  mentioDed,  but  which  has  a  similar  import,  nay  also 
lie  nutitxd.  The  existence  of  lonf;ha  and  microscopic  cnvitica  in  the  on  is 
ait^^tJwr  inocimpotible  with  the  snppositioo  of  its  being  a  sedimentary 
deport.  They  miglit  cJiist  in  an  igneoas  (bnnalion,  although  it  is  rery 
nnlikoly  ihiil  thi-r  would  then  have  tltcir  |)rewnl  Irregular  rent,  hut  Ihat 
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tiuch  wiui  not  the  mode  in  which  this  hmmntilo  urigiuated  is  dear!)'  eIiowq 
b;  the  pruecRcn  in  it  of  the  ebalc  beds  nbuve  nlludcd  U'.  Kon,  replacement 
p«cudomor])h>  of  hnmatite  after  calcite,  h»vc  precisely  the  porous  appear- 
ance presented  bj  the  bard  ore  of  thia  distiict  and  Whitcharen,  a  fact 
whicli  rendvrx  it  Ktill  nmrv  |ir(>biill«  that  the  depomu  of  both  dUtricU 
originated  hy  n  pruucat  of  rcphicumuiit. 

The  avorajtc  composition  of  the  liurd  bine-purpic,  or  of  Uic  Korier 
reddisb  purple  ore  jrjcldcil  by  any  deposit  muy  ]icrlin)w  \k  esprccscd  as 
followB: — 

Petotide  of  Irnu  by  wotght  8fi  per  oont.  (oqiul  to  B9'B  per  cent,  ol  motBllk  Imn), 
Furniicii  luittUr        do.     16      do. 

The  Bpecilic  KTavity  of  peroxide  of  iron  is  about  5,  and  the  average 

■peciSo  Rravity  of  tlii.-  aMooiated  foreign  matter  may  bo  taken  at  aiioiit  2'24, 

eo  tliat  the  rctutivis  ixilumen  of  tlie  two  seta  of  material  existing  in  the  ore 

may  be  taken  a*  1 70  is  to  C7,  that  in  to  say,  in  2S7  cubic  feet  of  tolil  ore 

170  ri«t  will  bo  peroxide  of  ii-on,  and  07  fuet  foreign  matter.     But  it  la 

found  that  about  one-sixth  of  the  bulk  of  a  dej^isit  of  ktrd  ore  miut  bo 

allowed  for  loughs,  which  arc  either  filled  or  empty,  in  otlwr  word«,  ouly 

Gve-eiitlisofsuch  a  deposit  can  be  taken  as  ore.    Ttappi'un<.  ihiTcfure,  that 

in  any  depont  of  hard  hiQiiintite  measuring  say  9£)9  cubic  feet  the  rolume 

is  made  up  an  rollowii>— 

OublarMt 

fprriiitlp  of  iron  ...         ...         (08 

Foreign  umttor       ...  ».         ...    S3B 

Loofrhii        160 

ToWl  090 

Thus  it  is  apparent  that  in  a  deposit  of  hard  hicmatite  little  more  than 
one-half  the  volnnie  of  the  ore  (including  loughs)  is  occupied  by  peroxide 
of  in)n,  the  remainder  oonsieiting  of  loughs  and  foreign  matter.  This 
foreifT"  niatter  was  probably  deposited  after  tlie  ore,  and  so  filled  up  the 
minute  pores  which  once  existed  in  it;  just  in  the  same  way  as  it  is  seen 
that  many  of  the  large  lougha  have  been  sub6e4uently  filled  nhtUt  others 
ore  but  purtmlly  so. 

The  rcpluceuient  of  liracKtonc  by  hromntitc  rany  bo  effected  in  Bcrcral 
ways  in  the  lubonitory,  but,  most  pn>bikbly,  in  Uic  case  of  the  dcjiositd 
undvr  consideration,  it  resulted  from  the  action  of  an  nqucons  Eoiution  of 
cither  perchloride  of  iron  or  of  bicarbonate  of  iron. 

The  reaction  which  ensues  when  an  nqucons  solution  of  perchloride  of 
iron  is  brought  into  contact  with  limestone  as  is  follows: — 
Fo,  U,  *  8  (C«  00,)  -  Ve,  O,  +  8  (C»  CI,  ♦  CO.). 

vet.  xui^M.  F  I' 
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Or  in  other  words  peroiido  of  iron  ut  precipitated,  addo  chloride  iM 
held  fo  Bohition,  and  carbonic  acid  gas  is  i^ven  oS.  If  the  resctioD  takea 
plftCC  at  an  dcvuted  tempcrftlurc,  Hk  hjdnkt«d  jirccipitate  ma;  be  altered 
to  anhydrous  bffimatite.  In  "  Dana's  DowripUve  MinewdoKy,"  5Ui  edition, 
p.  166,  it  is  stated  that  "K.  Davies  has  shown  that  the  ordinary  prwipitAtc 
of  hydrate  of  iron,  on  being  bailed  in  Yrutcr,  inny  hare  it«  vater  reduced 
to  SR^  per  cent.  (J.  Ch.  8uc.,  2,  i,  69)  and  Rodman  (l.c.)  has  by  the 
some  method  reduced  it  to  i>  per  cent.,  showing  that  the  water  varies  with 
tlie  temperature  of  origin,  and,  as  Davies  obaorree,  no  great  heat  is  needed 
to  nuke  thus  anliydroiis  hcematite."  In  "  Watt's  Dictionary  of  Chemistry" 
(new  odilioD,  1875),  voL  8,  p.  395,  more  precise  information  on  this  head 
1«  glren  in  the  following  statement : — "  Keirric  hydrate  gives  off  part  of  its 
mt«r  between  80  degrees  and  100  degreeaCaudthe  wholeataredhtatt 
Et  is  also  completely  dehydnibid  by  heating  It  ttom  ISO  dcgrew  to  200 
d^rees  C,  with  a  saiuraiod  si^hition  of  chloride  of  culdon  or  cliloride  of 
sodinm ."  By  the  above  renctiuu,  as  already  mentioned,  a  solatloD  of 
chloride  of  calcinin  is  produuod,  which  needs  only  to  be  healed  and  Um 
prcetpitatod  peroxide  uf  iron  would  be  deprived  of  its  water.  Tlic  matiour 
in  which  the  solution  was  heated  will  be  noticed  hcrcaflor,  but  it  is  pro- 
bable that  a  mncli  less  ti:ni})ernlore  than  that  niejitioncd  above,  ifooDtiiiaed 
for  a  great  length  of  lime,  might  have  the  same  efltot. 

By  the  action  of  bicarbonate  of  irun  on  limestone  tJicre  rMalU;— 

P#  C,  O,  ♦  C«  CO,  -  Vo  CO,  *  C»  C,  O,. 

Id  other  words,  carbonaUi  of  iron  is  precipitated,  and  bicarbooatc  of  lime 

ii  held  in  solution.    Tlie  oonvensiou  of  the  carbonate  into  livs  pcroiide  of 

iron  is  elTccted  m  fullovi'H:-^ 

8  (P.  CO.)  -  p»,  o,  +  tx>,  ♦  oa 

Two  Tolomea  of  the  carbonate  of  iron  being  required  to  prodnce  one 
volume  of  hiematite,  there  is  a  lues  from  the  evolution  of  carbonic  acid 
and  carbonic  oxide  of  nearly  one-third  of  the  vdghU 

These  reactions  and  clian(^  neoesaitato  the  following  relation  hi  the 
Tolumea  of  ha;matite  and  limestone.  Prom  a  aulution  of  perefakihde  of 
iron,  999  cubic  feet  uf  limestone  would  pnci]>iCate  only  1^90  cnbk  feet 
of  hiematite  of  the  ordinary  denaily,  but  it  would  precipitate  a  larger 
volume  if  the  density  were  rcdoocd.  From  a  solntion  of  bicarbonate  of 
iron,  9'JV  cubic  feet  of  limestone  wontd  predpicate  488  cubiu  feel  of 
haamatite.  Thia  (Quantity  is  so  much  nearer  than  the  previooa  one  to  tlio 
n.'lnlii>e  volume  of  jwroiide  of  iron  actually  found  in  ibo  depoails  that, 
ttom  Ukw  ixinsiderations  alone,  it  might  seem  more  probable  that  the 
rvplnoement  had  been  elTucted  by  means  of  a  solution  of  bicsrbankte  of 
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iron  rather  than  b^  n  Holiition  of  perchloridc  of  iron;  bnt  there  are 
other  rcnsoiis  which  necemitate  the  rejection  of  that  suppoeitioD,  u  will 
hereaflrr  appear. 

It  has  been  clearly  shown  that  both  here  and  in  West  Cumberland, 
the  hfetnatite  was  deposited  at  a  time  which  was  marked  by  great  volcanic 
activity,  that  is  to  say.  siDmllaneonsly  with  the  fonnatioD  of  all  the 
pre-Permian,  or  early  Permian  faulu  which  intersect  the  CarboniferonB 
limcatonc.  This  connection  of  itself  Riigf;enl«  that  the  iiourcc  of  the  iron 
was  volcanic;  bat  there  arc  other  reasons  which  pi^int  much  more  directly 
to  that  coudiiftion.  Pre-Pennian  faiillit,  it  In  hiiowu,  occur  everywhere 
throughout  the  Carhoniferons  blind  which  enciruKit  the  I.akc  Dintrict,  yet  it 
fs  only  at  three  points  in  that  bund,  viz.,  Whilclmven,  M  iilum.  and  Fiirnesa, 
that  hsematitc  has  been  found  in  large  qiiuntitics.  Au  exiiminotion  of  Pliite 
XXXVII.  will  show  that  at  each  of  thceo  points  the  Skiddaw  slate,  whidi  ia 
the  lowest  known  rock  of  the  district,  has  been  brought  op  to  the  surface. 
It  has  occupied  that  position,  too.  since  pre-CarbonifePOua  timet,  for  the 
Carttoniferons  Limestone  reposes  on  it  at  Cleator,  at  Millom,  and  in  Pumcw. 
Kow,  without  aasitroing  anything  so  extremely  uncertain  as  that  the 
earth's  interior,  during  Permiun  tiiULS,  wa»  in  a  lluid  condition,  it  seems 
perfectly  legitimate  tu  ii]fcr  that  the  violent  ttactures  and  dislocations 
vhich  then  took  plii'^-  resulted  from  great  internal  prctwirc  due  to  a 
locally  elevated  t<^'mpcraturc.  That  being  so,  is  it  not  exueediiigly  pro> 
bable  that  these  fractures  and  dislocations  would  be  accotnpatiicd  by  certain 
volcanic  emanations?  and  seeing  thsit  the  earth's  cmat  would  bo  thinner 
at  those  poinu  whi^re  the  Hkiddaw  slate  was  on  the  surface ,  than  at  other 
points  where  it  was  cuvered  by  nicks  of  a  later  o^e,  and  seeing  that  at 
those  same  ]>nintM  the  iiplifling  action  IwJt  been  greatest,  and  that  tlierefore 
the  fnictui-es  and  dislocMitinns  must  there  hare  been  gieulest  too,  it  follows 
that  there  also  the  volcanic  emanations  would  be  most  nhiindnnt.  The  way 
in  which  the  hrematite  deposit«  of  Furneas  are  clustered  around  the  older 
rooks  of  Uaume,  asMioM'nin  Plate  XXXVIII,.pointflcleBxIy  to  the  source 
of  the  iron,  ft  miiy  Iw  said,  of  oouritc,  that  they  simply  indicate  that  there 
the  limestone  was  more  broken  up  during  the  upheaval  than  it  was  farther 
away,  and  that,  therefon?.  it  would  he  more  ivudily  iicied  upon  hy  any  solii- 
tii^m  of  iron  brought  into  contact  with  it,  no  matter  whether  that  solution 
cauie  from  above  or  below.  Mat  that  would  not  be  so,  im  will  be  hereafter 
shown.  Besides  it  seems  alt'.>gothcr  impossible  that  the  iron  solution  can 
have  come  from  above,  nolwittistanding,  lliat  the  deiiosit^,  m  a  rule,  decreiuo 
in  size  downwartU.  Where  could  it  come  frmn  iibovc  ?  There  were  no 
overlying  rocks  then,  coniaiuing  iron,  sc  modt  ol  the  U]>per  Carlxiiiifcrous 
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rocVa  hnd  been  riMnoTcd  by  denudation,  nnd  if  the  iron  solnHon  bad  oome 
along  the  Bor&ce  from  a  diBtance  aurelj  it  would  have  fotind  its  vay,  w 
liquids  do  now,  nlon";  TallevB  and  otlicr  similar  depregsions  in  the  f^ronnd, 
and  would  conaoqnently  attack  the  limratoiio  along  those  valleys,  so  that 
there  slionid  lie  Home  intimate  oouneotion  between  ralleya  and  hsBtnatite 
depOBitA:  but  no  sacli  connection  1h  found.  On  the  contrary,  some  depoeiu 
occur  on  ridfcca  separating  raJleyit.  others  on  hillsides,  and  bearing  in 
mind  that  the  physical  features  of  a  district  may  hnre  been  (creatly  altered 
since  the  Penuisn  era,  yet  it  in  difficult  to  oonedve  how  or  by  what  mcaiM 
the  face  of  any  district  cnn  have  Ucn  so  altered  that  a  ^-alk■y  exisU  now 
where  there  was  lornM-rly  a  hi  It,  and  i«v>  iw-m.  Again,  if  orerlyinf;  rock* 
hod  been  the  sonrce  of  the  iron,  it  niifiht  be  oxpcctAd  ore  would  be  more 
frequently  found  in  the  uppennoM  bed  of  limMtonc,  u  ft  would  firat  inter- 
cept the  descending  solution.  Tt  might  also  be  cKpectcd  that  deposila  found 
in  the  neighlx>urhood  of  Urswick  would  bo  (|uite  as  lar;^  aa  thoae  lomid 
nearer  Caunio.  That  the  fractures  in  the  rocks  near  Haume  were  larger 
than  at  Urswich  matters  little,  for  the  merest  joint  at  either  place  would 
soon  be  widened  lij-  the  action  of  Che  iron  solntion.  and  the  preoipJUtel 
material  would,  for  a  lont;  lime,  be  so  loose  and  poroiiA  that  it  woatd  oflkr 
very  little  rcHistanoeto  the  percolating  wnt^Ts,  no  that  udilfi^rcnccuf  e  flnr 
inches  in  the  width  of  the  primary  jciiul  would  not  nflV'r't  the  ultimate sise 
of  a  deposit.  Tliat  in  rather  a  ijiiestion  of  eirnilntion,  for  it  is  quite  dew 
that  tlic  more  mpidly  a  mineral  solution  piuwx  through  the  mcka  the 
|rmter,  in  any  given  time,  will  bo  the  precipitate  resulting  fVom  the 
chemical  action  of  that  solution  on  the  nx-ks  through  which  itpMKt. 
Now,  there  might  be  a  better  cinnilation  at  Urswick  than  nea~  Hanmci  at 
any  rale,  it  is  impomible  to  say  that  it  was  not  quite  as  good,  nor  is  (t 
possible  t»  show  that  the  conditions  promoting  circnlatioii  were 
at  the  one  place  tlian  at  tlm  oUw-r. 

If  the  salt  of  iron  which  effected  thn  replacement  be  mpposed  to  hav 
oomv  Itom  below  <»  a  pweooi  oondition,  nn<l  to  hare  been  diesolvod,  befcn 
feachtng  tlio  Mnrftiee,  in  the  walen  ctrcntniing  tiirough  (he  rode*  in  tha 
neighbourhood  of  Tlanme,  where,  aa  already  |iotnlc<l  onl  it  was  nwat 
teaaonablc  to  look  for  rolcanic  emanations,  then  the  wltole  of  (he  Gut* 
prceented  by  the  distribution  of  (be  htcmatite  deposits  of  Fumoe*  beonmo 
a*  simple  and  as  taeily  nnderstood  ns  any  other  geotuffical  profMNtitioOt 
and  the  very  same  remarks  will  apply  to  the  di;)K«ita  of  Millom  and  of 
Whitehaven,  by  localiaing  the  vulcanic  action  n-ajivrtit-ely  at  Illaok  Cocnb^ 
and  near  I>eut.  It  is  known  tliat  pvrchtoride  of  inm  disolves  in  watorwith 
COOiiderBble  evolution  of  heat,  an  iluit  there  would  ho  the  high  ttrmiK-nture 
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which  it  bus  been  rtovfn  is  neeemnry  for  the  dehydration  of  the  prwipitnted 
peroxide  of  iron.  Then  nEnin,  oireiilation  beiiiK.  as  a  rnlo,  greater  sloiig 
lines  of  IHctnre  than  thnmgh  the  body  of  the  rock:  tlie  occiirronco  ofde* 
poaits  by  the  side  of  fnults  is  enoily  understood;  and  sinoe  the  iron  sohttioo 
would  attack  the  limestone  (w  sunn  i»  it  wn«  biviught  into  contact  with  it, 
»nd  as  it  would  be  most  rcodiiy  brought  iiilo  wich  cmitJiet  sloiip  liiii*  of 
fracture  near  iU  source,  the  reason  for  the  localiBatJon  of  the  Fumeiw 
depoKitc  uroiiiid  the  bifi;h  ground  at  Uaume,  and  along  the  two  main 
frootiircs  iraverain^i;  the  district,  is  at  once  apparent.  By  the  time  the 
Bolntion.  in  iU  oonrws  through  the  mcks,  reached  TTrswii-k  nnil  the  more 
eastern  parU  of  the  diatrict,  it  would  be  roblxsd  of  most  of  it*  iron.  At 
Millom  and  <'leat<>r  the  limestone  band  \k  to  narrow  that  it  is  im)vi««it)lo 
to  any  whether  or  not  there  is  a  corresponding  diminciti'jn  in  the  stEe  of 
the  deiKtaiCfl,  aa  the  distance  fVom  the  aoarce  of  the  iron  iDcreasca.  But 
Ed  riewing  the  deiwrita  in  this  connection,  there  Daturally  arises  one  most 
important  (luest ion.  Why  is  il,  seeiuK  that  the  Carboniferous  I imealone 
it  resting  on  tite  Skiddaw  slat«  at!  the  way  fi-om  Ej^mont  to  Cocker* 
mouth,  thiit  hicmalite  ocnirn  most  abundantly  between  Egremont  and 
Rnurahi'  The  explnnatioti  of  that  fact  in  probably  nti  foliown: — The 
boundary  lK?twoen  the  Skiddaw  slate  and  the  larpe  area  of  volcanic  rocks  on 
the  Roiith  is  known  to  he  u  faulted  Ixmndni'y.  There  ia  thna  adjacent  to  the 
Whitehavin  bictnnl  iti;  area,  uh  will  I)c8(«n  on  referring  to  Plate  XXXVII., 
an  iinportjini  fnieturein  I !ic»c  older  rocks,  Then.ngiiin,  from  Egremont  to 
Koiirah  the  Carboniferous  limestone  is  very  much  fiiulted,  whilst  between 
Roumh  and  Cuekcrmouth  there  are  very  few  faull».  These  fiu^ts  seem  to 
indicate  thiit  the  u)>lilting  action  which  proiluccd  the  faiiltit  was  greater 
near  Egremont  than  in  the  direction  of  Cockei-moutli,  and  therefore  in 
addition  to  the  rocks  being  more  acrioiuly  dislocated  at  the  former  than 
at  the  latti.T  place,  thereby  facilitating  to  a  great«r  extent  the  action  of 
the  a(|ueous  solution  on  the  rocks,  there  wonid  be  a  greater  number  of 
passages  formed  for  the  escape  of  the  iron  from  below.  So  that  whether 
attention  is  turned  to  the  distribution  of  ihc  deposfU  in  the  Whitehaven 
district  or  of  those  in  Puruc«s,  tlie  suggestion  is  irresistibly  made  that  the 
source  of  the  iron  was  volcamc 

The  gradual  diminution  downwards  in  the  fm-  of  the  dfposltn  is 
explained  by  the  fact  that  the  circulation  of  underground  water  is  greatest 
near  the  surface,  and  that  it  gradually  diminisboi  downwards  until  a  pinno 
is  arrived  at,  where  there  would  \k  no  eimilation  at  all  butfordiffereuccs 
of  nndcrg round  U-mjierature.  This  downward  dimimitiou  of  circulation 
must  ncccHsarily  produce  a  downward  decrease  in  the  precipitate  reeultiuj; 
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rrom  the  chemical  action  of  any  mineral  waters  passing  through  the  roclcB. 
ThuB  t))e  iredi^c-likc  foim  of  mineral  reing  is  not,  ua  is  often  suppoenl,  a 
pi'oof  that  thc5  aro  filled  fieaures,  but  in  a  nAtnral  oonwquenoe  oT  (he 
difffercncw  in  ciroulation  orondct^ouiid  wiit«rs. 

Thu  lourrti  of  iht  iron  being  rolcanic,  it  is  clear  thnt  (he  icpUoNiieDt 
was  not  cfl'rcC«iI  by  a  solution  of  carbonate  of  iron,  as  that  nit  ia  Msilj 
decompoBed  by  heat,  and  is,  theretbre,  not  found  amonf;  volcanic  euaua- 
ticins ;  hut  the  ])Grchloridc  of  iron  i»  one  of  the  commoopot  of  Tolc 
proditot)).  Aix-ording  In  the  ptvceding  oaloalnlions,  howerer,  it  iq)peui^ 
that  a  (k-p<uit  of  hreinntitc  produced  by  tlio  action  of  pcrchloride  of  inn 
CD  limMtone,  wnnid  only  contain  about  half  as  mnch  peroxide  uf  iron  M  It 
actually  found  in  the  dcpoeiU  of  this  district  and  of  Wo«t  Ciiroberluu). 
Ilul  it  must  bo  borne  in  mind  that  perchlorid<?  of  iron  has  tlie  |)OHrcr  of 
holding,  in  solution,  a  oonsidcrablc  (|uantity  of  peroxide  of  iron*  which, 
when  the  critical  stngi-  is  reached  in  the  reoetion,  is  deposited  along  with 
the  proportion  of  iron  loclied  up  in  the  perchluride,  so  that  the  delicieocy 
indicated  by  the  calculations  may  have  been  supplied  in  that  way;  or  it 
may  have  boon  prcdpituU-d  by  lime  or  other  Kalix  in  the  water.  la 
"Watfs  Diftif-niiry  of  Chemistry."  1875,  Vol.  HI.,  lage  »79.  then 
occnre  the  follou'ing  interesting  (tatement  on  the  sohilrility  of  p«roxide  of 
iron  in  perchloride  of  iron: — 

"  SolnbU  ferric  tnjthhtiiim,  or  Iwdc  cUin^dci,  uo  ofatdiied  ti;  addiag  wcwrty 
piwdplutvil  ftrrtc  hjilrato  to  •i)nai>u*  (trric  clilurldc  Thu  hjdnU*  dUulTSi  la  am> 
itdenbls  ^uiMiUljr,  anil  a  dec))  nil  •uliitioii  in  fiiriiivd  coiitainiiiit  trem  flva  to  dt  or 
Mrm  dwIvouIm  of  fmic  oxiib  to  oni  nwlvcuU  ul  ihv  «Iilaridi^  The  aolntluni  v»J  im 
liM(«d  or  diluted  witb  aster  without  dwamjKiringi  Uton  wldoti  conlkin  Uw  his«f 
qnuititic*  uf  oiide  dcpnnt  •  portion  of  it,  lieircTer,  on  th«  kddition  of  cectaia  mDIiv 
4iid  wlirii  eiitiiunbd  liaic  nsldimi  iiliicti  dn  ti'il  rr-dlxulTD  In  tntta.  Odmpautdt 
maUiniuit  nut  inoru  ilian  10 at  Ku,  (.>,  to  I  at  ^'^,  CI,  u^on  Uwcoutnir,  pwfMtlj 
MloUa  lu  wBtcr  Hriar  fTipoTatioii.  (PtuUipc'  Phil,  iltg.,  (S}  nil.  40$:  Oidmij 
8iIL  Am..  [SJ  K>*i.  iSti  mchaap  Aon.  Ch.  Phfft,  [3]  Wi.  306.  IvU.  MS.)" 

The  Baud  and  clay,  so  common  in  the  Kumea  deposits,  hare  i^cariy 
been  depoaitcd  in  loughs  and  caverns  in  the  timeatone  aabae(|nently  to  the 
formalfoii  of  tlie  ore.  The  porous  nature  of  the  on;  and  its  proximity  to 
the  siirliue,  in  aueh  depwits  «•  contain  day,  wonid  fuvoiir  tlw  admiMoa 
of  nrhonatod  vn^terg  to  tJie  Umeatoiic  •tirn>uuding  it.  Thos  caverns 
would  be  Knmed  on  the  oulxide  of  thn  or«,  which  would  need  only  to  be 
filled  with  argillaccoQii  and  aronacoouM  materials  to  present  Uie  appearanoe 
of  the  pockcla  of  Muid  and  clay,  which  are  found  along  the  oiitwdo  of  the 

*  Tlw  wnm  wM  oaawkT*  at  the  ■olubflii;  of  peraiid*  at  Ina  La  p«rrUari4«  ti 
inm.  luitU  be  wa«  iabumMd  uf  It  hjr  Mr.  A.  Kltchio.  K.C.8.,  of  Vh«l«lMna, 
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Section  showimg  the  comparative  oepth  and  the 
succession  ofthe  rocks  described. 
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ore  in  the  dJBh-likc  dopoeite.  lb  is  not  a  little  iotorceting  to  contrast  the 
heteroj^neoiia  character  of  the  materials  contained  in  thc»  cavernous 
de[K>BiU  with  the  complete  absence  from  tbo  oi-e  of  any  foreign  matter 
whatever,  except  RUoh  as  maj  have  been  iiitroduct^d  clietnicnity. 

The  broken  nature  of  the  ore  found  in  nearly  nil  the  shallow  dcftoutSp 
it  the  result  of  Bome  fui'cibie  action  lluit  has  taken  plaoc!  fiincc  the  uro  was 
consolidated.  This  is  shown  hy  the  occura-iteu  in  thu  deposits  of  broken 
pieces  of  hard  ore  having  &  kidncj-liku  form  where  there  is  now  no  lougb 
nor  any  indication  of  one  bnt  the  kidney  ore  itself.  This  reenit  might 
have  been  brought  alxmt  hy  the  intense  frost  which  prevailed  dnnng  Uie 
{glacial  period,  Water  collecting  In  the  louglia  and  pc^ires  of  the  ore 
becoming  fiuKen  would,  if  there  were  cavernous  spaced  or  caverns  filled 
with  soil  material  round  the  outaide,  in  all  probability  break  the  ore  to 
pieces,  as  then  the  rcsistunee  to  outward  pressure  would  bo  little,  if  any, 
more  than  the  tensile  strength  of  the  ore. 

The  clay  wliich  is  found  in  the  interstices  of  the  broken  ore  has 
probably  been  carried  down  by  water  recently,  th>m  tlie  orerlying  glacial 
depotitc 


The  Pbksidbkt  said,  that  this  important  and  carefnlly  prepared  paper, 
to  vhiob  they  hod  listened  with  great  interest,  treated  of  geological 
<)tiestions  whieh  must,  of  course,  require  consideration,  and  which  would 
probably  raise  some  discnsaion.  The  paper  would  be  open  for  further 
consideration  in  connection  with  Mr.  Kendall's  paper  on  "The  Iron  Ores 
of  Antrim." 

Mr.  JoHx  Daolisu  said,  that,  unfortunately,  he  was  called  out  of  the 
room  during  the  reading  of  the  paper,  but  he  bad  heard  enough  of  it  to 
make  him  appreciate  the  valuable  addition  it  woidd  be  ta  their  Transac- 
lioQB,  and  if  the  proposed  excursion  was  made  to  the  district  described  by 
Mr.  Kendall,  the  paper  would  prove  a  valuable  guide-book  tu  the  members. 
tie  proposed  a  vote  of  thanks  to  Mr.  Kendall  for  the  paper. 

Mr.  A.  L.  Steatknsox  said,  he  had  great  pleaaiire  in  supporting  the 
motion.  He  had  entirely  forgotten  that  on  a  former  occasion  he  had 
taken  part  in  the  discussion  referred  to  by  Mr.  Kendall.  The  opinions 
which  he  then  gave  were  nut  his  own  cipinions,  and  be  did  not  want  it 
to  be  understood  that  he  thought  the  hfematite  dejxisils  were  of  the 
cretaoeous  period.  The  remarks  attached  to  bis  name  were  those  of  the 
writer  in  the  "Euvuo  Univeraelle,' 
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Mr.  J.  A.  RiMSi.Y  Mill],  there  wtw  n  <K-|><)«iit  of  li*eroalit«  ii  few  miles 
■ouUi  of  Ou-liale,  and  it  cvrttiiuljr  itm  not  of  igiieoti*  fgnnativn.  I(  *«• 
Ijing  in  bcdi.  Scveml  boriiiga  bad  Uun  miutu  shuwing  diObrent  thick* 
maKfl  of  this  ora  vtrjiDg  rrom  tome  feet  down  tu  a  few  incites:  he  had 
hiciBelf  wen  specimeim  of  tbo  borings. 

The  Pbehidkst — Perhaps  Mr.  Rainsaj  will  prepare  a  paper  oo  th» 
BDbjeoL 

Mr.  J.  A.  Ramhat  said,  he  would  hnro  plensiire  is  doint;  so  if  nicli 
infornintion  lu  h«  had  would  be  nafficiont  r»r  a  [injier.  Ilowerer,  ttma 
the  place  he  hud  n-fi-rrcd  to,  to  liiglic-r  gmund  near  Kirkbjr  gupheo, 
dcpoduofhoBmatiteoould  bo  tnobd.  Hcbtid  made  several  luur*  throtiinb 
tbo  dittriet,  and  on  one  occasion  ho  had  the  pleoanra  i>f  Mr.  KuiidsU't 
company. 

Mr.  JoiLv  MAtiu:r  seconded  the  vote  of  thanks  which  was  tm&iumuutljr 
agreed  to. 


Hr.  T.  J.  Bowlko't  "  Dowo-lptioo  of  a  Nev  VsnUUting  Fu"  wu 

The  PsE&iDEXT  Bkid  that  Mr.  Bowlkor  had  coino  from  a  distance  at 
conaidereble  inconTooience  to  discnns  bis  paper,  and  as  maDj  otiier  f^iitl^i 
nien  were  present  who  were  desirous  of  lukin);  ]iart  in  tlic  discuiwioR,  It 
would  be  more  conTcnient  Co  jirooeed  with  It  now,  aud  take  Mr,  E,  I*. 
Rathlionv'K  palter  on  the  "  Drj,  or  Wind,  Method  of  Cloamug  Coal,"  u 
read. 

Mr.  WlOHAM  RicuARDWX  said,  he  was  very  gUd  that  this  paper 
had  been  brought  forward  i  and  ho  hoped  some  gentlemen  preaen^ 
who  had  had  some  cxperi«noe  in  fans,  would  favour  them  with  the 
opinions  upon  the  invention  in  <)uestion.  Ue  bad  bad  no  eiperiei 
in  eonnectJou  with  the  Urge  fans  used  for  venlitntiiig  mines ;  hot 
he  bad  tried  a  large  number  uf  fans  in  connection  nith  foundry  cupofau 
uid  nnitli^  fires,  and  the  results  had  been  extrcuicljr  ptizxliug  to  him. 
He  had  tried  Roote'  blower  and  Sebielc's  fan,  and  also  iJm  ordinary  old- 
feahiooud  fan,  which  was  tinply  like  a  {nddlo  working  in  a  caae.  Ue 
bad  tried  Lloyd's  foo,  but  had  never  boon  aUc  to  come  to  a  oottclusioQ  h 
to  why  in  some  caaoa  one  fao  aoenwd  to  be  better  than  another.  Aa  ba 
□ndcrstood  Mr.  Ilowllcvr's  idea,  it  was  to  n-duce  the  friction  of  tbo  air  oo 
tli«  sides  of  the  easing  by  reducing  the  siao  of  the  fan.  lie  thought  i 
enrj  day  tbey  were  finding  more  and  more  that  the  (jneMioo  uf  frictioal 
was  of  the  greatest  impt-rianec  in  res]i«ct  to  qucationa  in  eonneottun  with 
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vbich  until  now  it  liail  bnen  to  a  fcrmi  extent  perFeolly  ig^nored.  It  vn* 
>  trite  nxiom  that  frii^tion  nnd  heat  were  corrclativcfl;  but  they  lomC' 
thnes  ror|;i>l  thikt,  if  friution  produo»l  ticut,  it  mut  itnulh^r  vritr  of  Mjing 
that  it  loet  power.  The  experiment*  which  for  muny  years  poet  had  beco 
carried  on  by  Mr.  Fronde  on  the  rcHiatrtiice  of  tii'sscIb  going  through  wnter 
had  almost  revolutionized  the  iden«  of  navnl  architects  upon  the  amotinl 
and  distribution  of  power  rec|uired  in  propelling  ships  throngh  water.  Mr. 
Proude  went  so  far  a»  to  cotiidd^^r  that,  up  to  a  certain  point,  any  9  knob, 
the  wholo  rcsistniii*  of  the  ship  was  simply  and  cnlirtrly  friction.  The 
Ut*  Mr.  Erioetb.in.oftbc  Unitctl  States  Navy,  or,  nt  tiny  mt*,  of  New 
York,  was  so  mnch  impresacd  with  tho  importance  of  this,  that  he  pro- 
posed to  liibrioate  the  hulls  of  ships  in  going  through  tlio  water  by 
pumping  air  at  the  fore-foot  and  along  the  keel,  so  as  to  form  a  glove 
of  comparatively  frictionleas  air  between  the  water  and  the  ship.  Lost 
year  he  met  Mr.  TliomeycrofV,  who  has  built  torpedo  boats  and  yachta 
which  have  attained  a  marvellous  speed,  and  he  ( Mr.  I'liomeycroft]  told  bim 
there  WOK  no  doubl  that  experiments  would  have  to  be  made  in  the  same 
direction  as  Mr.  Ericaeon  had  pointed  out,  and  that  be  himself  wae.  pre- 
paring to  batid  a  yacht  to  go  at  a  high  Ki>ocd,  and  to  put  sudi  powerful 
B|ip1iancc8  on  board  that  he  would  be  able  to  maintain  a  ^love  of  air  be- 
tween llic  wat«r  and  the  ship.  He  thought  that  Mr.  Bowlker,  in  dealing 
with  the  air  so  as  Ui  reduce  the  friction  was  in  the  right  direction,  and  aa 
ho  understood  that  the  fun  hud  been  RUcccMl^illy  in  work  for  some  time, 
it  looked  like  a  eucccas.  There  were  gentlemen  present,  however,  who 
had  bad  large  eiperienoe  with  dilTercnt  kind;;  of  fans,  and  if  there  was  a 
weak  point  in  the  invention  which  did  not  strike  himself— he  only  8]Kikc 
of  it  abRtractetlly  hh  an  engineer — he  hoped  it  would  be  pointc<l  out. 

Mr,  I).  P.  MoRiROK  said  he  ihongbt  the  liL^t  speaker  bad  fallen  into  a 
slight  eiTor  when  be  Attributed  frietion  to  the  nir  fmm  the  fan  caw  itself. 
Kxprrimcntd  had  been  made  hy  placing  wverat  water-gauges  upon  the 
cB«e  of  a  (luibal  fan  (of  which  heundenlood  tbi«  fan  was  supposed  to  be, 
he  would  not  say  an  improvement,  l«it «  modifittation)  showing  a  depres- 
sion of  air  or  partial  vacuum  in  the  casing,  and  proving  without  any 
doubt  whute^'cr  that  no  friction  occurred  attributable  to  the  fan  easing. 
Consequently,  the  idea  of  three  otitlets  was  not,  he  tliought,  in  any  shape 
or  way  supported  by  the  amuraption  of  any  friction  of  the  air  within 
the  case.  M.  Guibal  made  ex|)criiDeiite  some  ycare  ago  with  two  outlets, 
but  after  the  result  of  those  experiments,  he  conlincd  himself  to  a  single 
outlet  with  a  properly  adjusted  shutter.  Uc  thought,  however,  that  n 
great  iinprorcment  could  l>c  made  by  means  that  might  lie  devigcd  to 

you.  wati.-UM.  Q  C 
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overcome  the  vibration  which  waa  found  in  all  fans,  both  tmnW  ukI 
Urge.  Tliia  vihrntion  was  ditipt'llod  by  taking  exactly  Ihc  nyipfmio 
ooorse  proponed  by  Mr.  Bowlkcr;  for  instead  of  bcilitatiug  the  ctcftpe 
of  Air  hy  nunicroii*  opciiiiigK,  the  vibmtioD  (which  woa  really  loas  of 
povcr)  WM  miiiiinitied  by  rc«trioling  tw  much  u  puMlble  the  area  of  the 
outlet,  and  llie  nidth  of  the  tips  of  the  blndw.  If  the  diwuMion  wu 
adjourned  he  hoped  to  be  able  to  lay  before  the  Institute  the  fonnaJie  and 
dmwiuga  explanatory  of  thin  asdertion. 

Mr.  W.  {'ocHRANtt  Raid,  be  bad  prepared  some  notes,  bat  lutd  not 
brought  tlicm  with  him,  im  he  hiid  understood  that  the  discassion  of 
this  subject  was  to  bo  deferred  in  order  to  be  oonsidered  along  with  some 
kindred  paper.  One  main  point  in  the  paper  that  he  bnd  not«d  wm 
the  unfair  comparison  made  l^tween  a  machine  8  feet  C  incht-s  diameter, 
driren  l>y  a  band,  and  a  large  odo  of  4rt  fe£t  diameter,  llie  nnall 
fnii  would  give  a  higher  useful  elTecl,  being  worked  up  to  its  fall 
power,  than  a  targe  fan  not  worked  up  to  the  full  effect  it  wu  capable  of 
exerting:  therefore,  without  any  rcf^rd  to  the  system,  this  alone  might 
accoant  for  iho  adrautagcB,  if  any,  claimed  far  the  amallcr  fan.  Tbi 
•yRtaro  wan  decidedly  a  retrograde  one,  iu  his  opinion.  It  was  an  ip-' 
pTMich  to  the  open  cii-cumferencc  which  lie  thought  had  l««n  shown  to 
be  a  thorough  mistake.  Ity  the  arrangement  they  had  no  fodlitj  what- 
ever to  niter  the  fan  Ut  suit  the  ^^trying  condition  of  the  mine ;  whereM 
in  the  Giiibal  llic  sliding  shutter  was  tnpablc  of  adjustment.  Again,  bow 
could  they  construct  a  fan  of  this  kind  when  aixca  above  6  feel  or  10 
feet  were  required  ?  The  enormously  eitravagant  price  for  comtmction 
in  maaoDi7  or  iron  would  be  an  objection  to  the  fan  on  a  large  sc«k. 
If  the  disoDiaion  was  adjourned  he  wonld  look  np  hia  notea  upon  the 
subject. 

Mr.  A.  L.  KTKATexso»  said  he  agreed  in  llio  main  wiih  Mr.  Moriaon 
and  Mr.  Cochrane.  If  three  ootletA  mn  Iwttcr  than  one,  sii  or  more 
wonld  be  better  atill,  and  oltimately  tlicy  would  get  on  lolha  open  bm. 
Ho  had  seen  tiie  fan  at  work.  It  seemed  to  do  very  well,  and  for 
the  work  dtme  wo*  rory  nnall,  but  it  worked  noisily,  and  noise  was  toas 
of  power.  The  Giiibtil  was,  he  thought,  the  best  thcoretiolly,  but 
Um/  had  to  consider  the  first  coat,  and  then  the  maintenance  of  the 
■la^iK-.  tlaiiy  GoilKil  reutitalon  liad  broken  down  on  accoant  of  their 
great  size ;  and  n  large  one  of  4ti  foet  dianteter  could  not  b«  worked  at 
A  speed  SDfBcienL  to  develop  ita  full  ihcoreticnl  eObct  for  any  tim«  irithoat 
breaking  down,  so  tiiat  pRicticHlly  largo  Gnilwl  Ham  worked  oomtnntly 
at  a  great  disadvantage  wlicn  compaivd  niih  smaller  ones,  nnd,of  voutw, 
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if  a  smnller  one  could  do  the  work,  it  would  be  nn  advantngv  even  were 
the  ob>toliit«  effect  not  bo  ravmirabtc  He  hnd  n  Oiiibul  broken  down  a 
few  weeks  ago,  nnd  since  tbat  the  Co&tlc  Edon  Otiibal  fnn  had  broken 
down.  Mr.  Cochi-ane  objected  lo  the  incr(?need  cost  of  tlie  llowlker  fan, 
bnt  bo  conid  not  follow  him  in  this,  for  if  tbev  could  get  a  fan  of  12  foet 
whicli  cvonid  give  aa  iniieh  air  aa  a  40  feet  fun,  it  was  natund  to  coneludo 
that  the  lirat  cost  and  inaiDtcnancc  of  the  sinnll  fan  woald  be  len  than 
that  of  the  large  fan ;  nnd  if  Mr.  Itowlker  conk)  get  ap  lo  43  or  50  per 
cent,  nseful  effect,  as  in  the  Schielo  fan,  wliioh  had  never  been  known  to 
break  down,  he  thought  the  invention  would  bo  a  useful  one,  even  if  by 
a  kltght  ])eroentage  the  tjnibal  gave  the  best  result,  and  under  all  the  cir- 
cninstancex  lie  rAther  inclined  to  the  Kiuallur  fiiu.  He  nns  at  prcsont 
considering  wliiit  was  to  be  done  about  two  fans,  and  the  whole  matter 
would  have  hia  best  attention,  and  when  Mr.  Morison  brought  his  views 
forward  he  would  join  him  in  the  diticiissioti. 

Mr.  Hkshy  TiAWRKKCR  said,  thai  there  were  more  Rnilwl  fnns  at  work 
than  any  other  clui*,  and  the  jiertH-iitftge  of  hreakage  was  very  small. 

Mr.  W.  CoCURiKB  said  a  jioint  had  been  raised  by  Mr.  St^avensan 
oa  lo  large  and  small  fnns.  Ho  (Mr.  Cochrane)  merely  wished  to  say 
that  th«  (iuiliul,  of  any  diam<fler,  would  give  t  better  n-«ii]l  than  any 
other  fan;  and  he  hoped  Mr.  8tvnvenson  would  not  think  it  n  necessity 
of  Quibal'e  fan  that  it  should  be  of  a  large  diameter,  such  us  SO  or  40 
feet.  He  did  not  see  why  Mr.  Steavenson  should  say  a  Sohiele  should 
nin  belt«r  than  a  Guibal. 

Mr.  Steatb!! SOK — IVcansc  it  is  made  of  one  piece  and  is  of  a  stronger 
form. 

Mr.  W.  CocHRANF.  dotibb.-d  that.  Qnibal's  ventilator  was  capable  of 
being  made  as  strong  as  any  other,  and  a  constructor  ought  lo  be 
ashamed  of  himself  if  he  could  not  put  up  a  tiuibal  which  ^^'o[ttd  work 
to  the  full  eitent  without  breaking  down. 

Mr.  A.  Ii.  STKAVKXEtON — Hut  they  do  break  down,  prubulily  owing  lo 
the  grent  vibration. 

Mr.  T.  J.  BowLEER  said,  he  would  certainly  like  a  little  more  pnof 
before  he  could  believe  that,  as  Mr.  Monson  had  said,  there  wos  no  fric- 
tion inside  of  the  Giiibnl  fan.  Mining  enj.'ineers  nt  the  ]>repent  time  were 
generally  more  or  less  ciiivi^niiiiit  with  the  taws  which  governed  natural 
phenomena,  and  were  aware  of  the  fact  that  where  air  wna  in  motion  there 
was  always  a  certain  amount  of  iHcttoni  and  if  a  candidate,  going  up  for 
bi«  certificate  of  competency,  were  asked  to  find  the  Oiclion  of  the  air  in 
D  Gnibal  when  its  periphery  waa  moving  at  KJxty  mitcR  lui  hour,  he  would 
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oot  saf  it  vtB  KGfo,  but  rerjr  far  front  it.  At  all  cvtnts,  if  be  did  my 
yria  wro,  lie  voiiUl  ccrtAJolj  not  obbiiii  Inn  ccrtiiiaU«.  Tic  tvoiikl  lik« ' 
Mr.  Mori»)ii  to  cipliiin  vfhy  nir,  u  fwn  u  it  got  iiisidc  a  Guibal  fan, 
suddenly  ccaaed  to  oboy  the  urdiiiHry  lan-s  of  nature.  Allhoagh  the 
water-Kaui;e  showed  a  decreased  pressure  at  the  interior  of  the  wall*  of 
Uie  (iiiilxil  fun,  thitt  only  meant  that  the  nir  tl^-re  wiw  at  n  oonpamtivdj 
inriniteximully  diininlMhed  pretsuro,  nnd  did  not  prvvenl  tlie  itir  robbing 
^flinst  tlio  sides  all  the  time.  Mr.  Morison  had  ivferred  to  cxperi- 
nienU  made  on  a  Giiibol  fan  with  tno  outlete,  which  proved  that  tt>cy 
gave  no  better  result  ihaii  one,  bui  he  coiuidered  that  he  bad  obtained 
a  betlor  w&ttf^nge  by  his  fnn,  and  that  hii  thrw  outlets  ansmrcd  thctr 
poipoBs  quite  as  well  as  the  singh  one  of  the  Onibal  fan.  Thu  water- 
gaago  got  by  a  fan  might  be  found  by  multiplying  the  winare  of  the 
Tclooity  of  the  tips  of  the  vanes  in  feet  per  aeeond  by  ocrlain  niulti|i)iora, 
Hf  toulc  the  three  iiiHtauoes  of  the  Onibal  fan  iriren  in  the  refton  of  (lie 
C»minitiee  aptwintttd  by  (li«  InHtiCul«  Ui  exiKTitnetit  on  tlie  vwioai  faiu 
working  in  different  ports  of  the  ouanlry.  Th«  tnulliplier  for  the  Hilda 
fan  wui -0001*9,  for  (he  Cannoek  Chase  fen -oo(>2t,  and  for  aoothor  I 
-00025.  The  multiplier  for  his  fan  waa  -Ooo:!!),  whidi  won  ai  high 
that  for  the  flO  feet  Guitud  fan.  Thooretically  ft  ought  not  to  gii-o  RQcllfl| 
n  high  water-gaoge  oa  tho  Oaibol,  and  this  he  thought  could  be  made 
plain  to  the  merabcrB  by  the  aid  of  a  diagram,  lu  a  pa|)cr  rvnd  by  Mr, 
Coehnuie  a  year  or  two  ago  the  waler-guugc  of  the  GnilNil  wat  ihowii  in 
this  way.  If  a  i{naRtity  of  watrr  were  made  to  rotate  in  a  ojlindricttl 
Teaael  its  snr&c«  woidd  be  of  the  form  *h<iwii  in  tiie  «oodont,aad 

cause  a  diffurenoc  of  prtann  betireei 
the  centre  and  the  circnrnfercoce  eqnal 
to  the  liei{;Iit  fmui  a  Ut  b;  utA  if  the 
water  were  allowed  to  e»ca{ic  by  an  tvatii 
outlet,  tlicre  would  be  an  eitra  difflenoo* 
of  pivHsure  equal  to  tbnt  fK)ia  fr  to  c  t 
but  if  the  water  wcrv  allowed  (o  (low  in 
through  an  opening  of  diameter  f/,  tho 
height  dne  t^i  that  portion,  siitcc  it  did 
nut  route,  wuald  be  li«t.  Now  in  the 
Gnibid  fiui  tho  opening  woa  alfutit  one- 
tliird  of  tiie  wluilc  diaiuulcr,  wlwroaa 
in  the  fan  in  qnestion  the  opening  was 
onc-balf  of  ll»c  whole  diometer.  Thai 
the  (taiUd  ought  ilK<omit«lly  t<>  gvl 
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a  wfttor-goiigc  cqmil  to/  f,  whilst  liU  fan  ought  to  get  one  e(|ual  to 
e  r,  whcTciu  it  jtrnctically  gut  one  equiU  ta  the  Ciuibal.  Mr.  Cuohrane 
had  Btatod  thnt  a  amallor  fan,  if  worked  to  its  full  eitont,  gave  a  biglier 
tifiefiiJ  effect  than  a  large  fan  imt  worked  to  iU  hiiU  extciiU  He  did  not 
see  how  that  waa,  ho  Idq);  as  tiie  peilphcrj  speed  ni)d  vat«r-gaugc  vcn 
the  same.  He  tln^ii^ht  the  eoiitiiiry  wiu  enforced  in  the  rcinarktvn  tho 
Hubject  in  the  Preiiideiit'it  Adilr(^!»  Inat  ytm,  Willi  regard  to  the  moving 
flhutt'.-r  in  the  GiiilMt,  he  thought  at  iinit  it  might  be  nccesHnry  to  put 
Kumc  niTungvmciit  ctiiiivak-nt  to  a  ehuttcr  on  hia  fan,  biit  vihon  u  fnn  was 
pnt  lip  without  one,  and  ctperimciit^  tried,  he  found  a  Blunter  mjiild  be 
qnite  BupcrfliiouB,  unless  the  conditions  were  very  vnrjing  indeed,  aod 
then  it  would  Ik  better,  in  incwit  instances,  not  lo  put  dutvn  a  fnn  until  it 
was  found  what  the  condition  of  the  mine  Has.  SuppoM.-  a  fan  wiut  put 
lip  of  capacity  to  gt^t  :;00,000  feet  of  air  per  minute,  and  that  it  was 
f<->und  that  with  a  coiiain  watpr-Rauge  only  lOd.UOO  feet  were  going 
ronnd;  uiid  stip|xiHi'  Iho  miuimnm  nsefn)  ell'ect  of  the  fan  was  OS  or  56 
per  cent.,  then  with  thi;  sui»lk-r  ipiuntity  of  air  llic  uncfiil  cflcvt  would 
be  much  less,  and  he  did  not  think  it  shutter  would  affect  it  much.  For 
instanoc,  at  Hilda,  tho  fnn,  he  thought,  vtas  shown  in  the  report  to  give 
only  about  40  per  cent,  of  useful  effect;  and  if  there  had  been  n 
much  larger  qiituitity  of  air  through  it,  it  would  have  given  a  butler 
uneful  effect.  With  regani  to  the  siw;  of  the  fan,  a  fan  of  his  type  18 
feet  i>  inehcK  diameter,  with  u  wiiter-gaugo  «f  4  inches,  would  be  able  to 
circulate  S00,000  cubic  feet  of  air  tlirough  n  mine,  and  that  was  as  much 
as  was  re(jnired  in  almost  any  of  their  largest  minee. 

The  I'BKfliDEST  said,  the  discussion  would  be  adjourned,  and  if  Mr. 
Bowlkcr  would  favour  IJiem  with  his  presence  at  the  next  mL-cting,  it 
would  be  continued  then. 

Mr.  I).  I'.  MoHii^oN  said,  if  the  discussion  wore  adjourned  tn  the  neil 
meeting,  he  thought  he  would  in  the  uieantitne  be  able  to  get  hia  tignrcs, 
etc.,  ready. 

I  The  foDowtag  paper  by  Mr.  E.  P.  Rathbone,  on  the  "  Diy.  or  Wind, 
Method  of  Cleaning  ConI,"  wan  tiiken  as  read. 
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rxu  method  of  cleaning  ooul  is  bnscd  on  the  Kparation  of  tho  ahale  or 
other  impuritJeB  from  the  coal  by  mcAUs  of  jetx  or  currents  of  air  blown 
n])on  the  coal  at  a  oonatant  end  pre^Hously  determined  preMnre.  In  order 
to  accomplish  this  satisfactoril7,  the  coal,  etc.,  tnuRt  tint  bo  8ubjt)ct«d  to 
a  cna-fiil  c:i(i(wiflcatii>ii  \iy  ineiinH  of  a  troininel  or  rt'volving  screen,  the 
result  Iwing  thiit  nil  itie  yiaix*  rMcrvcd  for  sepanile  trtatment  will  Ira 
abutit  one  sixc,  but  will  vary  in  weight  acourding  to  their  specific  gntntics. 
To  make  this  ([uite  pliiin  the  writer  haa  drawn  an  imaginary  diagram, 
Plat*  LI.,  representing  a  jet  of  air  blowing  upon  a  mass  of  material  miwle 
up  of  pieces  of  coal,  shale,  and  iron  pyrites,  all  of  one  size,  with  tlio  es- 
(.tiption  of  the  Roe  particlcR  of  du«t  adhering  to  the  piocee. 

From  thiK  diagraui  it  will  be  obsen-cd  that  the  distance  to  vhic^  the 
panicles  arc  projcct«d  is  in  direct  relation  lo  their  specific  gravity,  vin., 
the  coal  being  the  lightest  is  hlonii  fnrtbesi,  the  shale  next,  and  the  iron 
pyritea  railing  closest  to  the  muzzle  of  the  blaat. 

A  ^tcni  of  denning  coal,  theoretically  based  on  this  principle,  haa 
been  snccessftilly  introduced,  taxi  is  Co  be  ecen  in  proctical  oporatioti  at 
the  "  Ithein-I'renssen"  Cullicry,  in  Westphalia,  Ijcing  the  invention  of  the 
managing  director,  Mr.  Ilochstmtc. 

Although  tlie  machinery  employed  is  of  a  most  interesting  chnracter, 
still,  it  appears  to  the  writer  that  the  system  is  ojicn  to  niimy  iinprovc- 
meoU  and  miKlitieation*,  e8()0cinlly  in  the  event  of  its  being  applied  in 
I  any  way  to  coal-cloaning  in  this  conntry, 

^^B  The  advantages  claimed  by  the  inventor,  especially  that  oT  having 

^^^       perfectly  dried  coal  to  deal  with  in  the  coke  ovens,  are  of  an  iniportAooe 
I  which  can  hnrdly  be  exnggeralod.     it  is  therefore  hoped  tliat  this  paper, 

I  if  it  serves  no  other  purpo«o.  may  be  the  mcnnsof  directing  attention  to 

I  this  subject. 

I  The  folloning  description  of  this  system  was  published  in  the  "Reruc 

I  Univcrscllc  des  Mines"  for  January  and  February,  1881 : — 
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At  [ho  "  Rhein-PreiiBwn"  Oollicry  the  coal,  aa  it  comes  from  Uie 
ahftft,  is  tipped  dirrcllj  on  to  n  ccrocn  of  the  "Itriart"  tvpe  (\ix.,  )nov- 
aUft  ban  worked  by  eocoiitriw),  marked  a  a  Plate  LII.  The  bars  of  this 
Kraen  arc  ael  abont  two  inches  apart.  The  tcreuned  ocwl,  r'tt,,  tba( 
vliich  passes  tbrou;'b  the  bars,  passes  inlo  a  box  beneath  and  is  oouvctmI 
\>y  the  An:lit]ne<kaii  Hcrew  6  iiito  the  lariro  iwolTiag  acreen  <ir  cJasaifi- 
cntor  c,  by  mamas  of  whicli  the  coal  U  wpnrat«d  into  the  foUowiiiK  sizes : — 
Qnarter-incb,  qaarter-invb  to  half-inch,  half-iuch  to  thRe-qnarter  incli, 
and  thrcc-iiiiarter-itich  to  one  inclL 

The  tifth  KK,  or  that  which  pMMa  ont  at  the  end  of  the  screen,  is 
composed  of  pioccii  of  a  siiw  raiding  from  one  to  two  iochee,  which  are 
not  trenlcd  in  the  oloanin;;  apparntitH  but  pass  diivctly  on  to  an  endlem 
strap  or  tinnd  tf,  from  which  the  piccvs  of  shale,  etc.,  are  picked  bj  haad, 
the  ooal  thos  cleaned  jmssing  din<ctly  into  the  railway  wagons. 

For  each  of  the  ocber  four  sizes  a  K^mrate  cleraing  appaiMnt  is 
rcqnin-'d.iwutll  be  (ecu  from  Plates  MU.aix)  LIV.  The  KvalWng  screen 
c  is  partly  cncli«i.'d  by  iron  sheeting  »,  which  aerrcs  to  guide  tlw  gcreened 
coal  on  to  the  movable  ecreen/,  Plate  LtV. 

This  screen  (which  receives  a  slig^it  cnd'peronnion  motion)  aerree  Ut 
spread  the  coat  evenly  in  iht  chamber  or  channel  jf,  in  nfaidi  the  actaal 
eUsning  of  the  coal  tAkcs  ptaoe. 

Before  proceeding  ftirtlier,  it  wnnld  l>e  well  to  give  a  duscriptiun  of 
the  ooDstmctiun  of  this  channel  y. 

It  is  divided  into  two  ooinimrtnicnts  by  an  iron  grating.  At  one  end 
of  thi«  <:hnnuel  the  mouth  of  the  fan  A  is  tucd :  the  other  end  o^iens  out 
into  the  dust  chamber  t.  Inside  this  comparliuont  and  lielow  the  gnting, 
tjiere  is  nn  cndk'M  band  k  revolviug  in  a  direction  contrary  to  that  of  the 
air  current. 

The  cleaning  of  tJic  coal  is  acoomplishod  as  follows: — 

The  00*1  jMaung  from  the  scrcvn /falls  ii|)on  the  grating  in  ihcclMnncI 
ff,  and,  Ixring  subjected  to  the  force  of  an  air  cnnvnt,  slides  forward 
into  the  hopper  /.  The  very  fine  particles  of  ooal  dust  arc  blown  by  the 
air  current  into  the  dust  clumber  i,  the  picots  of  shale,  etc.,  blliug  on  to 
the  iron  grating,  and  paming  tlirongli  it  on  to  the  etkdtan  band  belnw. 
Particles  of  coid  are  prevented  rh>in  posdng  through  titc  grating  slong 
with  the  shale  by  allowing  the  eorrent  of  air  to  enter  into  the  spsoe  abon 
the  endless  band  and  below  the  grating. 

The  pieces  of  shale,  tic  (dirt),  only  pa*  thnngh  tb«  grtting  wbulj 
their  weight  ia  suHiciont  la  oreroone  the  pwnro  of  th*  kir  bennlh. ' 
When  that  i«  the  case  (hey  fall  tlirongh  the  bars  on  to  tbo  (Okdlna  bsnd 
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k,  wliiuh  ooiitc}-«  tlibitt  ou  to  llit-  ^L-iii.-:rul  cridU-iu  Imiul  ».  Tbe  L-uitl  dust 
which  is  carried  into  the  dust  chambers  is  sldo  partly  deposited  in  tiro 
other  chauibei's  i'  and  t',  wliich  are  divided  hj  ]iurlitions,  as  sliown  in 
the  plate. 

In  order  to  avoid  the  least  poBKble  loas  a  jet  of  Btcam  ia  introduced 
into  the  chainher  i'^,  the  openii^  of  which  is  oloeed  by  a  straw  covering. 

The  produce  from  the  first  chamber  i  ia  removed  by  the  screw  p  to 
one  end.  from  which  it  is  raised  by  the  budcel  elevator  r  into  a  large 
hopper,  from  which  it  is  ran  out  iato  tlie  small  coke  wagons  iu  the  ukuuI 
manner. 

CONDITIONS  FOB  SATISFACTORY  WOKKIKO. 

1. — The  strength  of  the  air  ourrent  should  be  directly  ))rnp»rtioDat« 
to  the  sir.e  of  the  ooal  treated. 

S.^Tlie  grating  in  the  atr  chamber  should  he  k»  inclined  townrds  the 
month  M  to  allow  the  coal  to  glid«  easily  forward,  at  tin.-  mma  time 
allowing  the  shale  aud  dirt  to  pus  through  it.  Tim  Rtr.es  uf  the  holes  in 
the  movable  screen  aud  iu  the  grating  must  1w  directly  proportionate  to 
the  size  of  the  screened  coni, 

The  results  of  working  on  this  system  will  be  found  in  an  abstract 
of  a  paper  by  Messrs.  Basiaux  and  Leonard,  page  II  of  Abstracts  of 
Foreign  Papers,  showing  that  60*&  per  cent,  of  the  whole  output  was 
deauaed  by  the  wind  separation,  the  percentage  of  dirt  amounting  to  6'1 
per  ti.-iit. 

ADVANTAGES  OF  THE  DKY  OVER  THF.  WET  METHODS  OP 
t:l.EAN*)N{l  COAI,. 

1. — The  cost  of  the  former  is  estimated  at  only  a  fVaotion  of  that  of 
tbe  latter  on  the  same  quantity  of  coal  treated  (i.«.  with  some  of  lh« 
foreign  systems,  m  Liihrig'«). 

S,— Tlie  manipulations  being  few,  the  coal  and  dirt  are  not  to  likely 
to  get  broken  up  into  smuUer  pieces  (iiu  important  point  in  dealing  with 
tender  or  brittle  coots).  The  fine  diiit  whicli  adhi-rcs  t<>  the  different 
particles  of  coai,  etc.,  is  completely  removed,  and  does  not  result,  us  Id 
the  wet  way,  in  the  production  of  a  line  coal  mud  too  dirty  to  bo  of  any 
use  for  the  manufacture  of  coke. 

8. — By  avoiding  the  accumulation  of  mud,  the  loss  conEcquent  on 
small  purlicles  of  coal  being  invariably  disseminated  throughout  the 
semi-liquiii  mnss  in  the  treatment  hy  any  wet  process  is  also  avoided. 

4. — The  dry  way  docs  not  nf.cessitale  the  making  of  large  reserToirs 
for  the  reception  of  the  coal  mnd. 
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6. — ^The  dry  coal  gives  the  reiy  beet  reanlta  in  the  macu&cttire  of 
coke. 

6.— The  wear  and  tear  in  the  coke  ovenB  and  in  the  coal^vasbing 
machinery  is  not  nearly  so  great  in  dealing  with  dry  material. 

7. — The  time  occupied  in  making  the  coke  when  the  snbstance  is 
diy  is  of  necessity  much  shorter. 

The  cost  for  the  erection  of  a  complete  establishment  to  treat  from 
600  to  600  tons  per  day  is  also  set  &rth  in  the  abstract  already 
referred  to. 

The  cost  of  cleaning  the  coal  is  about  6d.  per  ton,  and  the  quantity 
treated  600  tons  per  diem. 
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BAROMETER    AND    THERMOMRTRR    READINGS 

FOR    1881. 


Tue&K  reudinuB  have  Iceii  ubinined  from  the  olxtervatorics  of  Kcw  and 
(ilasRow,  and  will  give  a  very  fair  idea  of  thii  variations  of  (emperature 
aiid  iktni(i«{ihi.Ti(!  preutun;  in  the  iiiturvL-iiJiig  coUDtr}',  in  which  most  of 
the  mining  operations  in  this  country  ore  carried  on. 

The  Kcw  baromelcr  is  31  feet,  and  tho  Uliwguw  bnrunictcr  180  feet 
above  the  sea  level,  The  latter  readinjts  have  been  reduced  to  82  ftct 
above  the  Rca  level,  by  the  addition  of  'ISO  of  ou  inch  to  each  reading, 
Attd  both  readings  aru  reduced  to  &i  degrees  Pabrcnlicit. 

The  fatal  accidentti  have  be^n  obtaiucd  from  the  loipectont'  reports, 
and  arc  printed  acroES  the  lines,  showing  the  various  readings.  The 
name  of  the  colliery  at  which  the  exfilonion  took  place  id  given  first,  then 
the  [  namber  of  deaths,  followed  by  the  district  in  which  it  happened. 

At  the  request  of  Ihc  Council  the  exact  readings  at  both  Kew  and 
Olaagow  haw  been  published  in  figurcfl. 
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^^                            NORTH  OF  ENGLAND  INSTITUTE 

■ 

MINING  AND  MECHANICAL  ENG. 

[NEERS.    H 

ABSTRACTS  OF  FOREIGN  PAPE 

THK  MININQ  INDUSTRY  OF 

PBUSSIA.  1880. 

J>ia  Btrgtftrkt'Iiidvilrit  unit  Bfrg 

tTlcallii»g  Prtviitni  in  Ja\rt,  1880.    Zt^ekr^                ^^| 

fir  dat  Seiy.,  UiUin-  naif  £dftiif ri-  D'nrih 

r«l.XXtX.,fp 
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Coil. 

^^^1 

IHOl 

^m. 

rarCMi.              ^H 
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THE  MIXEIUL  STATISTICS  OF  THE  KINGDOM  OP  SAlOJtT  FOR  THE 

VRxn  1879. 

Sl^ittifeht  JUmitilun^em  iltr  dot  J/cr^weln  im  KiitigrHeS*  SaeXtti,  1S79. 
Jahrbuei  fir  dai  Btiy.  iinil  HUltntrtMn  im  Kimfniflit  Saelnm  a^fdatjakr 
\66\.pp.  1-20S. 
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THE  mVB.DR.GIER  COAL-FIKLD  STATISTICS. 

Slat{iHi%t    Shumit   du    Sattin  dt  Sivt-dt-Giir.     M.    UlTSan,   0»mpl*t-mim 
nnHnjti.  Soc.  de  tl»dttri«  M\niraU,  1880.  Jtp.  70-80l 

Tbo  principal  itmii  *m  m  fcrllairi:— 

1.— <}bom  DnAiTiiiu).  WoaiH»  Evpioited.  Aviiiaox  AitxiriL  Duir»ai 
I'xa  M*3i.  vuOK  I»T3  n  IHid. 
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^— iVBUOB  YUILT  A!>tl  Daim  Wlon  K  IR79- 

*    *    a        rt.  £     I.  d       Fr. 

Tmrlj  "Bg*  ,.    61    7    0    (1.!**)  89    2    0     (077) 

t)allj«nefl OSS      (*■«)         .„  0    2    SJ  (338) 

&  knil  C^Cninrnrlng  niia  cnllierj  villi  annther,  liu>  iiiinib«r  of  lont  prnducol  by 
rocli  wiirkiiiitii  in  1S79  mrinl  ftom  85  In  EOT  totia,  And  tbo  nuinbcr  p«r 
lipwer  in  1873  from  0'8  to  09  toTH. 

7. — Numbor  <rf  colliorica  ill  1B79  ww  S7>  uid  tbo  tvtnge  aimukl  drawing*  par 
cotlioTf  19,500  tmu. 

8.— CoLtlBiT  ConruPTIOV. 

Oruii  Pnwjiii*.      OoUJaT  0(?viiid|iUdd,  Pwpoitioft. 

Ym»                        Ton*.                           Too*  t-riCtnL 

1878  ...         TSSjOOO          ,.         7*,-W0         ,,  103 

1879  ...        72S.0O0                   80.000  123 

9.— Watmu  RiMiD  *vj>  CoxrAnRo  wntt  Oaon  Diuwiiiai. 

WUU  tUlHd. 

Twn  IVnu 

(Cuble  MMnal, 

1B73  ...  8,833.000  ...  8-B 

1874  ...  a.7SS«00  ...  S'7 

197S  ;..  a,sas.ooo  ...  4-6 

1876  ...  8^08,000  ,.,  i-8 

187T  ...  8.060,000  *l 

lS7a  ...  3,601.000  ...  B-0 

1879  ...  4,601,000  ...  6'4 

10. — Compariiig  one  collier.v  nitti  niiotlu-r,  tbo  mulmiiin  ratio  of  wklcr  to  coal  (at 
MoaiUan)  wu  in  1878  16-8.  uid  iu  1879  17''ti  the  minimum  (M  PUt-ds- 
Otor)  wu  In  1678  016,  and  in  1878  016. 

11. — KirtniiiR  or  Accmmia  UBLaW'SnontDb 
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The  folloving  loblo  ilionn  Iht  eompnrlvm  bttwetn  the  •nnnfti  ittee  "t  the  work- 
nun  uid  th«  value  of  tlio  con]  |>rodii«V(l  hj  liia  unrk  i — 
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H,M        1 

COAL  DirST  Jl3  AS  ELEMGN'T  OP  DAKOER  IX  MINIXO. 

Bf  llu  Bpv.  H.  C.  HoriT.     Amrr.  Jour.  Sr,,  Srr.  3,  I'ol.  XXII.,  pp.  lft-20. 

Tb«  multa  of  Ur.  Edwin  Oiljnn'*  invcitif^Btion  us  to  tbc  ywi  plajod  b;  coal  duit 
I  ht  ipiKa^ng  and  au^oating  nn  ciploiion,  whicli  took  pUco  lii  NovGmb«r.  ISSOt  ie 
I  Um  Albion  UlnM.  Kovn  Scotiu.  are  doicrlbod. 

Th«  pit  In  quMtlan  wu  1.000  feet  dcop,  Kiid  woi  v«iitil»t«d  bjr  mcani  of  a  Quibal 
'  tkD  capable  <<f  circulatinK  liO.OOO  cubic  f««t  iit  air  tliron^li  tlic  raialllcatioiu  of  tha 
tnlnc.  Kxcrpt  near  llie  nbafl  tlic  mine  wu  wry  Aiy  Biiil  duitf.  The  icam  irorkod  U 
S7  feci  lliick.  On  tbc  morning  of  the  elplmioii  tlic  mlno  wa>  reporUd  prtLOlicallir  frM 
ftoin  it%».  An  liour  afCar.  a  Ant  Expiation  took  place  at  a  oniiaidenlble  tlUlancc  fram 
tlio  tbiLtt  of  ivliicli  t1i«  ranau  ii  unknon-n.  It*  rnult,  tiowcver,  bcindu  being  fatal  to  ft 
Dumber  uf  men.  wan  to  drivv  lliigc  voluinea  of  coal  diut  into  certain  porlloix  of  the 
workingi,  lomo  of  tbc  finer  duit  fliiding  il«  wuj  to  the  lamp  cabin,  niid  tbi>r<,  coming 
Into  contact  with  an  oil  Inicp  burning  openlj,  a  rHcuml  eiplnnioii  look  place.  The 
autlinr  rcninrk* :  - -"  Sccoiiduj  aiplwlont,  ciaiiaed  hj  vitmutcd  or  generated  gu.  OM 
nearlf  at»a;<  in  tliv  vicinity  of  the  6nt  one;  but  here  is  a  com  where  the  •ocond  wia 
half  a  milo  from  the  flrst,  with  an  intervening  tpacc  of  at  leant  a  qnorMr  cf  »  nm* 
known  to  have  been  free  from  flame,  and  prenimcd  to  havti  1>«cn  frM  from  pw,  became 
nan  wcr*  In  it  with  lamp*  wliicli  thowcd  no  indicatinti  of  ita  prvaenoe."  (Pagu  20.) 
The  author  merely  (leMcriUn  Ihe  facts  »ithoiiC  atte»i|iting  to  cipUIa  them. 

O.  A.  L, 


VKNTILATINO  INSTRUMENTS. 

yoft  tur  Ui  Appareitt  dr  CohMU  tt  dt  Surrri lionet  dr  fA4ras*  dt*  Uin**.  Par 
M.  L.  Aocriuov,  I»g4nie%r  dti  atiiit*.  dmtaU*  dn  Mtnn,  Sir.  T,  Tomf  XX., 
pp.  24S-S$1.     nree/otdii«s  Plaitt,  6-7, 

The  author  i>au«a   in    r«vic<r  the  vuioiu  rontiUtlng    liutrumont*   under   the 
headiaf — 

1 . — Tliiu«  for  meaniring  the  volumM  c4  ^r. 
S.— Tlinte  f'lr  inoaitiiriiig  the  veiitilatinK  prvmiiN. 
8. — Thote  for  mMiiiring  the  Bjxrd  of  ventilating  machinn. 
With  rcfcronco  to  the  dlfficullj  of  mcuni'ing  cinctlj  the  mean  lelocitj  nf  tha 
air  in  a  gnUery,  ho  itiiolVH  M.  Morgue  to  the  effect  timt  "  tkd  ratio  betwceii  the  moan 
veloeil]'  and   the  vctucilj  at  any  (^ven   point  in  tlii.'  laniv  (Wctiun  rvinoinn  conitaiit. 
tvlutleviT  the  vnrintioni  of  tlie  mean  velocity."     It  i>  aii\}  nM-VwiSTV.  tliervfors.  to  find. 
once  for  all.  the  ratio  between  the  mean  velocity  and  the  velocity  al  any  one  eoQ- 
veaieut  point,  and  in  future  merely  to  meaiure  the  velocity  at  that  poluL 

3.  R.  U. 


THE  PREVENTION  OF  EXPLOSIONS  IS  MINES  CADSED  BV  THE  USE 

OF  POWDER. 

Sctic*  nr   vn  Fretfdf   Proprt  a   Pritmir  In  COypi  dt  F*u  Orittm  BJiultaat  d* 

CEmploi  dt  la   Povdrt    damt  lit  Minn.      Par  OwkK   BCIITI)',    Dirrrlrur  d*t 

Minn  dt  la  SaHM  du  Sarti,  Axeien  &ltre  dt  vicoli  dt*  atiiit*  dt  Mpe. 

Rtf.  CVc  jVi'rm,  Sir.  2,  tX.,  pp.  401  -U)&.     Fctir  fbldlug  Plaitt.  SS-iS. 

The  author  i<aiiit«  out  tlinl  iinO'<i>v(^th  of  CO,  added  to  the  moit  eiploalre 
miiture  reudcTs  it  hannlcii.  a"d  he  ottftn  into  the  lUlaitu  of  nii  arran|{UUient  for  (be 
li^«ctloii  of  till*  gu*  into  tlia  board  immediately  bcfor*  the  llrin|f  of  tin*  ahot. 


Fmm  18SI  to  lera  Ibo  cijilotion*  tliM  hate  OMnrroi]  In  Iklakn  m\ar*  rmt  b* 
dividcil.  Bccordins  to  Ihcir  cmats.  u  foUetn.  (Ttblo  lAlcim  from  th«  R«port  of  tlw 
BtlglNn  Comuiluion,  [«g«  EOS)  :— 


NtMlig^ta   ... 
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.      UO 
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.      IK 

.      4U 

It  win  U  obwTv*il  tliat  nut  onl;  i*  gunpomUr  eradiUd  wltii  bolnf  lh»  mimc  of 
III*  krgMl  nuinlwr  of  WFidciit*.  but  that  ao^ldout*  frnm  tht«  mum  u*  itMnting. 

J.  U.  H. 


TH8  VELOCITY  OP  PROPAOATIOX  OF  EXPLOSIONS. 

Air  /d   ni«««  d*  ftvpagnticn  dn  fUntntimrt  t»pli>t\ft  daiu  Im  f»t.     AW*  it 
UU.  BEnnioLBTM  VtEiLLB.    ComptM  Stid*§  XCTF.,  pp.  101-lCISaW8S^«B. 

Tbc  cipciiniFnt*  Kcrc  iBtde  in  open  and  oloMd  lubM  of  load  MonUfanve  and  fba. 
eSt<>144rcot  Inlcntrtiib;  |  to  I  oC  ui  inch  l»t«nua  diim«tcT  (3(H]esto4»Mbf  OOOS 
to  O'OIIi  matrM).  itralgtbC  fttid  ounml ;  ■indrr  prcuura  varjInK  from  22  to  6S  latthaa 
of  uMTOurj  (OG06  metre  to  1560  mMm)  *ih1  HIImI  oilb  miitanMof  II,*0,  CO  +  O, 
■nd  H,+0-f  air,  tritJi  the  foUoiritig  ranilt*.(ii,:— Tlie  YClodtj  of  impagatlon  of  Um 
Uplo'iton  li  not  Bff*ct«d— by  cune*  In  Ihc  tabo,  bj  ths  nat«rial  d  whidt  lb*  lob*  tt 
D1•d^  bj-  elMcd  «t  i^m  end  nr  endi,  bjr  Itia  lontflb  of  Iho  tab*,  by  the  pnann,  at  iMat 
within  the  above  limits,  or  bjr  the  diameter  uf  the  tube  wltUn  tli«  ftbeirt  Unib. 

The  vctodi;  ii  affected— b;  the  diameter  of  the  t«ba  if  v*ry  m«di  rrtoeed  bdow  f 
of  an  Ineb.  The  mult  of  the  Ndnotlim  baing  to  deeroM  •lijtlitlj'  the  vtfedij  of 
profo^llon. 

Qj  the  oonipontioQ  of  the  «xi>1ih1t*  telitan^  ric  t^ 


H.  +  O  

C0*0  

Air  *  46  [or  Mul.  of  B .  *  O 

.  tSStoC 


.  »fiao 
..  *.7I» 
-  4.1 7I> 
4A1II 


No  ni)<liniua  ingac*l(d. 


(IjOW) 
(t.43») 

(l.»l) 
(1,106) 

J,  K.  M. 
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THR  PKLJEKR  KAN. 

VeMilateHr   Prirrf.      M.    ChWUVb.    Comptrt-rfadut    muniiurl:    Sac.    tir    I'laJ^ri* 
MiniraU.  1881.  pp.  175-177  a^d  238.  Plalr  XIV. 

Tlii*  f&ii  i«  on  tltc  KTf"  tirinclpln.  ii  of  nuall  diunctvr.  but  niroIrM  at  •  btgh 
velocity.     It  it  in  uw  at  •vvoml  Uomuiii  ftiid  Ht  una  l^iiglUli  mliio. 
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'  TtiA  ii"<ii>in  wav  (»dA  lb  lh«  ffen  <lrUt  ^Jote  tu  llie  fan 

1  TbB  vHkliwrilj  luit  bflfun  Binl  t^'UiTlBicil  lij  fuuDa  ol  njJuiBiot  vf  ptpM 

I  MaaumUknilaUietuiitrin  cl»<  lutliiluv 

I  H««n«Mk«i  [u  Bilrin  wIiL'n]  UicK  vai  •  lood -lek)  «f  nts  tftUInc  Irom  the  n»t. 

J.  H.M. 


THK  TKANSMISSIUN  OP  I-OWKB  BY  KI.KCTIIICITV. 

Trantmitrioa  dn  fotrrt  molnWt  ok  moi/ftt  lU  VHtflncili.     M.  Baitub,  Conpfx* 

rWHi^iu  nruarff.  Soe.  dt  rinduilrie  JUiniraU,  18S0,p.30S,  aiuf  lS81,n>.  IS^lOfi. 

At  B  mnitinf;  of  tlie  Pociotr,  Cunttnl  Diitriot.  hnld  on  tlic  2Blli  of  Saptomlwr, 
1B80,  ii«iinmit,tcc.<onaitingof  MM.  Rnurci.  Cniirtiii.diiiilitrd,  IllitTirliiinl.iiud  Danoil, 
wu  appoliiti'd  to  coiiaidi-r  the  ijiti'iitliiti,  mid,  if  iHinildc,  make  finu'tical  trial  of  Um 
ImiiKiiiifcii'iii  of  i>o*cr  In  long  JiHtntioi'i  in  mini.-*  hj  raeani  of  I'kirlricity. 

Al  n  tiilitiTtiil'iit  mn'tin^.  Otii  Mnivli,  ISSl.  two  mrmben  of  tlio  nminillter  TreTD 
doiiutMl  to  ouiit  si  tlw  viporuiuiutAilow  bvUiguado  below  gronad  iu  tlie  I.oir«  Conl-fivld. 

J.  U.  M. 


THE  TRANSMISSION  OF  POWKft  BY  ELECTniCITi'  AT  THE  BLAN2Y 

MINES. 

TranimittiOH  dtt  fOrrrt  par  ntrtlrieiti.    JpptlcaKen  daiu  In  miitM  diSloiufi 
la    mill   en   marekr   d'ua    TtalUalriir  porlalif.      M.    MATIIItT.    Cimplc»-r*iid»* 
metttutU,  iSqp.  df  I'lnduHri*  JUiniraU.  lS81,^f.  101-107,  P(irt*  IX. 
TUii  U  a  dowriptinii  of  »n  nTBTigraimt  ii»ed  for  •iring  a  rtono  drift. 
Tliv  tliHft  wmt  G50  jnrdi  deep  nud  tlio  drift  130  jiuili  hmn,  960  jnrdi  in  all  i  and 
llii-  nirtiul  to  boctrricd  thi>  diitAnio  In  pipet  IIJ  iiictio*  diaoictci  ('3  motrci). 
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Tlio  drift  WW  flnt  alrol  by  iae»ni  of  a  waUrtkll ;  but  lhi>  wm  fuond  inioABtMU, 
•nd  llie  Uiuijivntlun'  at  the  taor  wm  da"  ¥.  (3lf  C).  A  fait  nu  tlicn  put  into  the  drift. 
•bout  150  jkrIx  ii>bT«.  ftiul  driivii  by  vlixitricity,  nim  bcin^  taken  down  the  iLtit  far 
that  porpow.  Tlio  Tan  i*  S'6  fwt  diainetn  by  ll|  iodun  bmad  (l>A>i>a  nvlm), 
ftnd  at  730  rcTolntiiritu  per  tniiiutp  dotivcn  IS'tS  enbic  fnt  of  air  ((HH  cubic  nuitiwa) 
at  thn  fiuf.  The  tvmponitnre  U  now  8Cf  P.  (32°  C),  at  which  the  msit  can  work  for 
fight  ciiiiMCutiic  iiiiiin  tt-llliuut  tatlf[iu>. 

WIwi  tlitf  (IniniinD  inashiii*  •(  bank  innVot  I.SOO  raToluliona  thai  in  tbs  Mine  umIem 
TOO  to  BOO,  yielding  abonl  00  par  MOt.  uf  ilio  power. 


Co«T  or  ma  Ixftt^itxinov. 

BgrWib  engine  of  10  horat-powcr  ...  .. 

Two  Qmnmo  mat'lilno  

CoiidiicCiiiit  eablo,  n>tip«<r „        ,„ 

BctuTii  (abli>.  iruii ...         ... 

Flxiiigi  for  o»1)1l'  in  ibaft    

Pnnici  to  carry  Unmino  and  rontUator 
FtaiiUM  to  rarry  Orammc  nnd  purtablo  engine 

Krvctind  

Sh&tt  for  «ii(piia       

Total  [*MVa  fr.)       


£     a 


ua  0 

SI    0 

»  It-M 

14-4 

S    1-88 

?    i'O 

4  iei» 

10   0 

am  u-e 

H  iMtwd  «f  eltvtrlrlty,  oamprcHtd  ^r  bad  beco  *iiiidDy«d  to  drive  the  Can.  the  Mat 
would  hare  bcm  ^^ 

A  portable  10  kone-iwwFr  «ngine        

A  tampttmtoT,  Saallor  and  Lcmouiar 

Pipe       

taWw*,«tc.        ...  ..        

fiiinR«iii  (haft...         

Holla  and  India-nibbfr  rili|[*    . .         

Errvtlng .,  ... 

Matrinrj' and  cuncrelc ... 

Shaft  for  mfflM  and  CoiiipTMH*       .„         ... 
BqudriM •■ 

Total  a*>700-60  M  


MB 

ffO 

188  WO 

0  14^ 

a 

0 

s 

0 

u 

0 

« 

0 

20 

0 

S 

0 

.      000  lS-4 

Here  than  thrM  timet  the  tiM  of  traiuaniaalon  by  dcettMty. 


J.  H.  U. 


KLECTRR-  UIM.  PflRONNIKRK  COLMBKY. 

lulttlMion  aar  MfaM  it  (a   Nroumltrt  ttmar  IramtmiMiett  tUrlri^mt  f^mr  mm 

trpl«'latiom  *M  ^Mfnlt.      M.  ClIjUtorwR.  ComflM-rrmdw  mfnt»tU.  St.  4* 

riajattna  .UtWrab,  UMl,  pp.  290-231. 

A  Mam  engine  el  3X  hone-iKiwer  dritw  •  p«lr  c4  Qtuwio  wtMiiWb  Moh  ft  hon*. 

pa««r.    Tlw  dodrlclly  ii  Mrricd  fron  thcM  by  fonr  trutdtMtonL  Mwh  eondaetur  bdlff 

fonD«d  of  16  No.  SO  H.W.G  (1  wdllHnelrc  diamctfr)  cnpjvr  wirta,  to  •  ^t  of  duilar 

nacbinn  pland  la  the  wiirhlnm  ttTft  yard*  fnim  the  (haft  btMoai  whkfc  ii  4*7  yanb 

dMpL    Total  dillaaMUlSywtb  (1.800  MtTM). 


11 


The  buiilc  up  which  tbo  oiial  U  drmvrtt  U  120  jrudi  long,  uid  i\p*  14}  lodiM  )<«r 
j«rf  (■*  iwr  niBlTO). 

Tho  work  doiio  i*  «qaal  ta  G'2  hnnu-power. 

Diirtng  the  moiith  (up  to  3rd  Dooembor,  1881)  tha  WMh'ma  bu  boon  kt  work  not  ft 

shift  hw  bovn  lo*l  nar  u  tub  itopucd. 

J.  U.  U. 


APPABATUS  FOR  C'l.EAKlXO  COAL  BV  MEANS  OK  AS  AIR.BLAST. 
Sola  tttr  Ir  netlo^a^e  iln  eiarban  par  iyn(  toi^i  par  MM.  BlUAVX  CT  LKCI5ARII, 
I»ffi*iriiri  aa  charbonitagt  du  MatarJ,   lAige.      S*v.   Unit.   Itiat*.    Sir.  t, 
tX.,Fp.  135-189,  onf/ol4ima  Ptatt.  18. 

Tbli  uppsnitua  luu  Txpii  iiit(>iitinl  anil  nvrltd  mC  the  Rbi-in*Pnau«i  coUier?.  bjr 
M.  R.  ttorhitnJc.  the  tnaiugvr. 

Tbn  coot  ii  flnt  aoiiantod  bj  •  trommel  into  flvf  ntot.  The  flfth.  wlileh  puwa  oT«r 
Uio  trommol  unil  givca  piece  from  one  Xi>  two  Inchea  (2Q'W  iiiilliiD«trM)  in  lUtmetM*, 
goet  lUreot  lu  tha  ovctii.  'Did  uthor*  ga  sacli  to  *,  w^nXt  cUanin  •rhere  tbo  cotl  i* 
■piwid  out  ill  a  tnxiich,  alHiiit  1  ftoil  9  Iiiohm  long  bj  Z  feet  brotd,  (Uvidnl  bjr  a 
hoTUontal  pCTforstiil  iron  iilnic  into  an  ii[q>or  uid  lower  comlnutawiit.  Onn  «iul  of  tho 
tronffh  la  In  camnianicatioii  with  tho  nir-htntt.  tli«  olIiit  wllli  tlw  cIiioiimI  c<ial  diiat 
ohuulwr.  from  wlilcli,  however,  ll  U  «p«nit.-<l  bj  n  «lo)iiii(t  icrwii,  lln-  Inltoin  eiid 
ooiminiiiiioitlitig  with  >  h'ippfr  jilnovtl  brh^w  th»  trough.  In  the  lower  oomputment  of 
the  trough  ii  nn  eiidleM  baud  which  carriM  the  coal  to  be  eloancd  Ic  n  direction  appnaita 
to  that  of  tho  ur.bUit. 

Tlifi  aLr-bliut  btrnva  the  pure  cool  duat  thmiitth  tho  wrvuii  iiifi  llic  cW'iw3  rod  dual 
ehonibcr  mid  the  trnvvr  t*osl  njintiiitt  tliu  Krvcn,  down  wliioh  it  alidea  into  n  ho;>ivr. 
whilat  the  itonoa,  loo  honv;  to  be  nITrcted  bj  tho  blut,  uv  carried  on  by  tlio  endlcM 
band  ititti  Biiotlicr  hopper. 

Rciult  p(  ail  eipfriment  lULdo  at  the  Itboln-PreuaHn  calllory  on  S,S08  ton*  of 

nnacreoued  nial ; — 

Tont.  rarOniL 

l—lArgecoal    .  ...        608'?  ..  S6-5 

Z.— NnU  4B2-9  ,.,  Il-i 

$.— Stonci         37-4  ...  1-6 


Total 

4.-^leftned  pea* 

6, —      „        dii"t  .  , 

6. — StiHiei  ftom  cloanen 

Total 


1 .13B-0 

Tom 

6U'I 
IW'3 


464 


2S-4 

e-1 


BO* 


Tlis  washed  coal  give*  7  per  cent,  of  oih  and  tho  etonea  45  lo  .'lU  p^r  ocnC.  of  eoaL 
Note  the  itTMit  inipiirilj  of  the  one  and  the  richnoa*  of  the  other. 

Tbo  prioc  cuiiijilcte  for  an  output  of  from  SOO  toOJO  ton*  ptr  day  i«: — 


t 

Fnoca 

1.— Building*          

Wj 

(6,G0D) 

1.— Coke  ovent         .  , 

tVi 

(6,000) 

3.— Engiao  and  bmler,  SG  IiDn«-po««T 

les 

(*aas> 

4.— Cleuicn 

700 

(17J00J 

6.— Leaillnft?  (tnnamlHlonI 

116 

(2376) 

L.43') 

(37/X)0) 

Th«  eoiit  per  tnanlli  at  Rholn-Pranudi  lii — 

L— LaliMr  

S.— UatorUlii       

a. — Ood  for  boiler         „.       „. 
V-SnodriM        


Which,  kl  900  tODi  a  da^r,  u  0*79  pene«  t<n  ^''■ 


»^15  (6SS-n) 

4'3S  (lOS-TS) 

Ktt  (laMlO) 

IS'OO  (SOOOO) 


4r6o     nvrw 


j.n.K. 


HEW  IfETHOD  OF  UAPPIKd  TIIK  ANTHRACITB  COAL-HBLDS 

OP  PESKSVI-VANIA. 

Bg  CnAMUM  A.  AHirarniiEB.  rkila-UlpHa.  2Vau.  Amerieam  tint.,  IfJIT.  fit/.  /X, 
pj>.  GO6-&I8.  tirtt  Joldims  PUIrt. 

TbMO  mft|H  krc  being  iiuh1«  hjr  Uovt^impnt  U«olng;<tt*  u|xin  •  <cdi>  of  (tOO  fcrt  to 
1  iiich.  wid  will  ihow 

I,— Kailwnjrt. 
S.~Ci>uTit;  nxtrii. 
8. — 8Rtamt. 
4^ — Outorop  of  mm)  b«l>. 
6— Litnil  at  (w*1  uiouufm. 
9> — Towtw,  «c«l-br«aiivn,  Ac. 
DvonoBorvct  Futtbib  :— 

1.— Oonlonr  Unot,  50  ftwC  tciUciiI]}'  niart,  nf  th«  mort  ettemlM^t 

00*1  Mam. 
S. — An*  workad  one  Mid  an*  bdi>tc  oorkpd  »f  (lie  mine  •niai. 
a.— Ho  wofluogi  of  the  Muo  oolouml. 
4.— Tlin  wi:>rklnffi>  of  othor  Kanu  Mlonnd.     Kach  Mam  bring  diiUngvUiad 

\tj  a  colour. 
A  map  coiiiahiing  then  fact*  iriU  aho*  1 — 
1.— An*  of  omI  baiiii*. 

8.— Area  of  che  Isdlridval  Manu  irorkod  oat  and  ander  dcTclo|imoM. 
a.— Ana  of  lh«  tvti  bulii»  niidpi-<4op(tL 
4. — Hie  Jlractnrv  "f  tlin  Issitm  wiiorv  ocirltod,  with  Ihoir  ralo  of  rita  and 

fkll  in  tho  eontre. 
L— Tha  atnoant  of  mal  availablo  at  difformt  depths 
6. — The  Dual  prvbabtc  itnictnrr  of  the  audavttopad  arm. 

Jk    Hi    Ma 


THE  ROYAI.  NINIKU  ACADKUY  OV  FRKIBKHO. 

t>it  KoMjfielt*  Btryniudtmit  n  F*^Urg.  JaXritiehJir  4*t  Betf;  m»d  BUIenire»rm 
im  tSaifrtitl^  Satkitm  a^J<uJ*ltr  ll»\.pf.  90»-SBOl 

At  tlu*  Acadomj  Ihaie  mtn,  iiaittg  the  wuiou  1880-81,  IS  tImSmtU,  of  «ho«  n 
iNtaUamiaM. 

Tlim  ir«r*  twoln  profwar*  for  tiM  fbthwlng  (dwai*  and  intijada  )-~Hiiilii(, 
IDiMialofj.  MaUlliirgjr.  Uigbcr  HathMaatka.  ChaMbtiy.  Kwhanka,  OospuqF  and 
MMontak^,  MauUiirg^r  of  Iran  •ptoiall;  roniid«r#d,  nipin.  Milling  lia«i^  UliriaK 
Btatirtint  Bwt^ng.  aMi  (i^ndm;. 
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Alto,  four  Mlra  twwhpr*  for  Political  Eoonomj.  An:liil«cliir«.  lIjiricnD,  und  Anal;- 
Hoal  Chcmutrir. 

Tlie  atackiiu  have  ucwu  to  Ihrwi  UboratoriM-  MJninff.  CUco&Atj.  and  Melal- 

lurgcy  (ttnn  ipccliiIl.T)  — anit  ouc  norkthi);!  for  t-hc  nuking  nf  inndoli. 

A  tliiw  til  f»iir  ynn"  courw  of  ntail;^  u(  tliv  AiiHleiilj'  0''mpl«Uilj'  fducuUa  itudcnts 

for  this  mining  uiil  inotatlurgiv*!  prdfculoiu. 

(X  Z.  B. 


A  eiJMMER  SCHOOL  OK  PKACTICAL  MINING. 

By  llKitnrS.  MusiioB.  J'4jMi«'(Proft»«(ir,  Xehool  af  Hiii<4.  A'nB  Tor*  CWjj. 
TVuw.  JmrrVraH  /m*,  Jf.ff„  IW.  IX..  pp.  064-671. 

Sneo  1877  tlic  ntuilvnt*  Imvu  k|h<ii1  abimt  d  montli  cndi  nuiDmcr  in  pnctii-'al  work 
ut  oQp  or  more  miiiea.  For  tliiii  jMirj-iw  tliiij  nft  iliviil«l  iiilo  iijuud*  of  two  CT  three 
moil.  Bill]  aicli  iquail  ii  wuigiicJ  to  tin-  earn  uF  a  iktllnl  miuvr,  wlium  tluiy  uiUt  (O 
ilrlll,  hew.  cie. 

Tli»  Miicrltntntt  having  prnvod  lucccufnl,  tlili  •iimmor  dau  new  fonni  a  (xift  of 
the  TOgular  conrm  of  atudj  for  the  d«gfv«  "f  mining  cngliiccr, 

Th«  details  of  the  pracUral  work  are  given  in  Ihv  iieiwr. 

J.  H.  K. 


TUK  [NDUtiTlllAL  SCHOOL  FOR  HINEIt^  AND  MRCIIAXICS  AT 
nBIFTON.  LC/.KKNK,  CO.  PA. 

S)!   Obwaid  J.   UBiKaiCH,  Principal.     Traiu.   Amrritat   Imtl.  M.E.,    rot.   IX., 

pp.  390-305. 
Till*  *i'liui>l  •mil  ii|Miiiitd  111  Hnv,  IHTt).  f'>r  itiiilcnt*  over  lift««ii  jnar*  of  agr. 
loitrnction  in  giTcn  fur  two  hour*  i!tx\\  wnning.  anil  at  timua.  whtin  tlie  pita  arc  clotedi 
froRi  S-IS  a.ni.  and  from  2^  p-m. 

CLAMBa. 

1. — Tlie  Prpparutor;  Chw*.— In  tbU  It  U  Intended  lo  aduil  bu;i  undor  IS. 

2.— Tlie  Jiininr  Claiut.— Kngllnh  compodtinn,  bnnk-kcc|ilng,  nutllimnatic*,  •oioiioei 
nnd  geometrical  ilnwing. 

a.— The  Senior  CUm. — M«rliaiiical  drawing,  iniiiiiig,  anil  drcuiiig  nf  mtnoraliL 

4. — Tlio  Expert  Clau  tor  graduate*  in  under  coniiiliTatiiiii. 

The  iiistrui'tioii  IB  frvr,  jnipil*  provldlug  onlj'  Ihnir  luokx  hikI  iiiulcriali;  and  the 
apodal  object  of  tho  acliool  U  nut  tu  tnm  out  juiing  ciiginwr*,  bat  to  roiw  u|> 
taulUgont  foremen.  J.  H.  M. 

PKL'SSUN  ROTAL  COHHISSIOX  ON  EXPLOSIONS  IN  MINES. 

ComminiiOH  cur  t'ttrrtvciaug  und  FrafnHij  iltr  SiehfrhtifiaiaiuirtffttH  grgrn 
irilagemtf  tt'ellrr.  ZrttnAri/l  JUr  dot  Brrg.,  HitUn-  mud  Salinfn.Wfitit,  Vol. 
XXIX.,  pp.  3*-63-70-83. 

Till*  Commlulon,  whleli  coii*t*t«  of  M  tiKMnlieis,  iucludiug  the  ohalmiaii  (Dr. 
Sorto),  cuiiiiui-nciil  lt«  idtting*  in  Jitiii-,  \SS\  ■ 

The  Conuniuion  inbdividcd  itwlt  into  throv  Coimniiaiaiu,  mid  Mlativo  to  vtatlMiei 
M  to  oipluilinuL  In  (Jcmuin*  und  obcwhcre,  another  an  to  OovtmineDt  rcgnlatfoiu,  and 
the  tliiril  an  to  t!ii>  Ht'ii'iititli;  nnd  twhnipBl  Ifcmring*  of  Uie  tiiliject 

Nu  ulllcial  reiMrt  lia*  as  ji-t  hvt>ii  iiuhlinliud  eicvj't  lliu  prugnunmo,  eoiuilttiiig  nf 
quatiniu  which  aw  likelT  to  have  a  ronniwtlon  with  lh«  luhjeot. 

C.Z.B, 


u 


THE  FBBNCH  PIBK-DAMl-  COMMISSIOS. 

iiroar  to  thi  Ui:(utiir  ov  PrsLiu  Wobk*.  liigiii  3cti»,  ISSCk 

Ctmmiuion  ilm  Onion,    Kapport  in  itinitfn  Jet  TVacow  PaUin.    U.  A.  l>Amt^ 
Jn:  rf«i  Minn.  Difnlt.  S4r.  7,  T<mt  XX..  INSO,  pp.  2»-ai. 

The  ConiTniMiaiiart  aptioluutl  MM.  Asulllou.  I«  ChltolUr,  P«tlulidi«r.  L«IlmMiid, 
R«irn&r<l.  tnd    Alfml  Tmo.  Sab-CuimQundiipn,     Tht;  havo  ttiidied   lb« 

1, — i^ttctf 'tiiiii]n  uid  quivHotu  bouiiig  UwtMn.  UH.  UaUud  and  L(  CUUJUr 
^mm  ut-'crtainiil  tliiit  Urc-dump  oaae  mlud  with  air  oiQuat  bo  i^alu  tejmlMd.  TIm 
tMBpanlorc  >t  wliu'li  nu  it^iilouvv  wUliirv  will  fln<,  Tlu'  iinwtiiv  anted  ^,»xA  tbft 
vclovitjr  nf  proi>i^alioii  of  an  c^iilomnii.  Tlic;  linvir  di^rmiiitil  wluit  hmpa  Ibejr  tkiak 
diould  be  ontidcmnrd  in  fututP.  They  h>re  comtructwl  ■  flrr-damp  dctivtor  frmo  mi 
Ido  <if  MM.  Tiiri|iiiui  Umthont.  bj  wblcli  t(«u  Uuin  I  ])CT  cent,  ed  gM  tan  bo  (wllj 
deUclmL 

S. — CmJ  diut.  miptriDioiiU  arc  being  niadv  but  (b«n)  aM  no  nmlt*  )iuUiUinl  at 
invMHt. 

8, — Veutilation  aiid  aiimiimivU'n.  M.  Vicaire  hai  Miutmct<d  an  ancnuaDeM*. 
M.  IiO  Chilu-liw  ■  tpty  (pniititv  waUr-tn'MT'-  ^-^'  ValUni  and  L«  CUt«)l«r  bars 
fovpoard  an  Inj^pnlnuji  Inftmment  bj  wluvli  tbv  >(iiaiitit(  c>r  lir  )mMiii||t  inla  a  nine  can 

ht  a*evrlalniil  iit  (scli  Inilant. 

♦. — Tlic  chptnical  miiipomlion  o(  Hrr^Uinii.  U.  Fn'n|ui  h-bi  appolntM  t»  MM|nb« 
into  Ilii«  lobjecti  liut  liiu  been  unable  to  givo  moK  tbaii  a  (Wrtiou  tit  tlw  NmIU  ba 
liad  bujwd  l4>  ubtaiii. 

h, — Ijfv  Mvinj;  apparalua  and  ph^lnlii|[lca]   ntettttm  bearing  on  tlM  ^Mtan 
M.  Rcfrnanl  hM  taada  wai  intanrting  •ip«rlininila  bi  tb  Conimmtry  ndoM.     Ha 
propotM  to  tubmit  a  progiamnia  «f  nWrratiaii)  *)ii«b  h  wmild  (hi  iWfiraUe  to  hat 
tried  at  tbo  wenc  of  an  aerident,  tbii  bcitif;  the  onljr  waj  of  t«*ting  thetr  valM. 

R. — An  abatract  nt  tlie  caiuHH  and  rirciimalancn  ed  all  the  raplooloa*  of  Ww  daip 
thai  liav«  ukini  |>litcc  in  t'laiicv.  Tlitfn)  ara  49>  about  wblch  ndiablv  Infuraallaii  can 
be  obtained. 

T.-  C<iJUm7  mle*.  M.  d*  Simlch  luu  dmwn  np  an  abittwC  of  (ha  ruin  milnrMd  in 
llcirj  nilmv  buih  In  Francis  and  In  otiior  (viontrloi.  Itucd  vi|»n  \,\a*  MM.  do  Sonlck. 
Atciiiltnn.  and  IVmnlK  I>bto  drairn  up  a  art  of  nilM  wtiich  aif  hclnff  eomMwrt  b;  llw 
ConmiMion  wlio  aic  now  about  \a  amd  oat  a  xt  uf  rule*  aniitlad  "  PlIne^ilM  ki  hn 
Conudrrtd  in  Working  nor;  Muica,"  to  tbo  dUEcNiit  caUioriea. 

0.— 'riio  Coiiuniaakm  liaa  aUo  aiamlnod  propoMda  wklBli  hava  oo«na  to  ll  fmn 
witliout,  <itbv  Ihrongb  tks  MtnUlcr  of  I'nhlle  Worka  ur  diiwl  (nun  lh«  oriflMtan, 
In  all  ^tjr-fimr  proponla  haTe  botn  amniovd. 

J.H.K. 
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RCLES  POK  FIERY  MINSS. 

Rkport  or  TKK  iMiBR  CoMXiTm. 

SiglnunfatiUH  in  mine  A  arii«%.  M.  Lij  SxcsmiBB,  Compltt-rtwCiit  mt»n*t; 
Sop.  dt  rimluttrit  MiitSraU,  IfViO,  fp.  SOl-SSt, 

TU»  paper  contoini;— 

t\rlf. — A  arli^iiKi  iif  tqIo*  fur  (Jin  Dor;  mlnnt  of  the  liciire  enJ-Arld  drnvrn  np  hy 
tha  I/cdn  OMl-tniiltf.  mid  (ubmilUiil  to  Uia  Fruiicii  I''irit*<Jiiiiii<  Caiumtttlon,  6tli  April, 
1880.    TIwliH(Uiigiaro:~ 

I.— MIiio*  Harj  Utraaicliout. 

1. — V(mtn*tinn  itnd  ^meml  miuixgimMiitt. 

i. — Safcljr'Ump*. 
3. — OnQpo»-d(T. 
II. — Minna  flery  onlj  in  part*. 

Sicond.- A  diwusflion.  dtiUA  9th,  ISIIi.  And  S3r1  ftiptinnbnr.  Ittm.  h;  tb«  Idn 
cnat'trndi:  ot  a  tcheme  of  "  Prlaetplaa  lu  Iv  ('oiiiidcivil  lit  \Vorkiii|c  Kinj  SUnM," 
draun  up  uiil  lubnilltMl  to  thpm  hj  1it»  FroDoh  Fire-damp  Counuiuiuu.  Hie 
Lndingi  an:— 

Ctutptor  I.— VcntiUtion  uid  gcncml  inuutgcmont. 

H        1 1. — Ganpovder. 

„      HL— Liuhtliig. 

„       IV.— Du.t. 

u        V. — SimdrioL 

.       VI.— PennltiM. 

J.  n.  M. 


nULES  FOR  PIEBY  MINKS. 
RiroBT  ot  T»M  NoHTn  or  Fbamcx  C.'ommittu. 

Sapporl  prUftilf  au  fom'li  dn  Homtlirn  rf»  K«nt  il  dm  P»r-d*-C^M'4  par  la 
ec/mmiitioit  nemniit  par  Im,  M.  LB  t<BCl>BTAlUB,  Comptet-nndvt  wratHrr*. 
See.  dt  Vlnduitrie  ifin^dlr,  1B61,  pp.  -tZ-W. 

Thii  paimrcDnldinmkiichriiiiDC't  rutoi  for  tlio  florj  nilno  of  ttia  Xorlli  of  Fnuicc  and 
Pu-ilo-Cnliun  Ciutl-Hvld,  drawn  up  li;  tlin  nbnva  coal-tndg  to  be  tuLuiltUtl  to  tlia 
Fnnob  Fim-damp  CominiHioii.    Tliu  livitdiiiKt  am.' — 

«, — Ventilation. 
4. — Lighting, 
c — I'uwder. 
d. — SuiidrlM. 

J.  U.  U. 


BEPOItT  OF  A  COHMITTKE  OP  THE  ClIAUDEIt  OF  DEPUTIES  ON 
THE  COAL  blTTV. 

Rapport  /ail,  an  tujtl  dt  la  irivUIr,  an  nan  dt  la  comihI'jmi'oh  d*  ta  riamtrt  drt 
dipMlit  ritirjftf  il'tiamirter  It  prtyel  dt  hi  rtlotif  a  rUMiurmmt  du  tarff 
ginirat  drt  douaaet—par  M.  I.oi'l«  LcuuANu,  A»n.  dtt  MiiKt,  DierHt,  Sir.  7, 
7\>me  IX.,  1880,  pp.  OB-TB. 

The  CommlttM  itatc  rvMoni  for  and  iiRBiiitt  the  dutjr  oii  forfi^  coal  (nbaut  1«.  a 
ton),  knd  decide  !n  faivur  ul  rolaiiiiii^  it. 


■niBJf  quote  ■  gmt  Ui»nj  italiitin'of  uliioli  tli«  roUoKin^  uv  >  [art  i — 

In  ISTB  tlioro  won  G£D  ojiicouioua.  but  niJy  3(7  [fIii  at  «-rak. 

Hie  |ir«diiM,  (to,  Ii  now,  tn  n>iin<l  nninlwnc-PnxluMi,  17,00(^000;  «aMUn)i>tio«, 
U,S0O,OOO;  etpOTt,  600.000;  imiwrl,  8,0nn.n00. 

More  (bnii  fuiir-flftli*  of  tli<  gimiliiM  comM  from  *ix  eoal-flcldai — VklencleBiw* 
(HoTth  nf  Kraniv,  ftc).  Ibv  Loirr,  Aluii.  Creuwit  Biid  Bluixjr,  ComnMnlrj.  uid  AnUn. 
The  pciiiBindcr  from  il  iinall  iliillnrl  ti(u.iii>. 

Of  Ihe  liiijiarU  iiKirf  tliuii  t.<MM>,)»0  loiii  cnma  from  Btlgiiun,  fvimipBllr  lo  tb» 
<lr|iiirtiii«iit  of  tliv  Niirtli,  alio  (■•  tlirxp  ot  llw  Mn*,  UaurUie  and  Hoadlo,  Aiiiw*.  aod 
Ardciiiioi.  Kmiii  Kii^lnml  S.T50.000  lo  tlic  depart mciiU  lying  nmr  llic  t'Mut,  |iiiin<Ti|iaUy 
S«iiie-infM«urc  mid  AIkciId.  Fnini  <i«miiiiiT  l.OUO.OOO,  [iriiicl|ialt>  to  Ucnttlui  kad 
UokUo. 


WaM 

parVMf. 

rrtotairiL 

ttMimMm 

Pr*n» 

£      1. 

StlMa 

ft     i. 

IBM 

1S,400 

10 

8   0 

isn 

>>. 

h<^ 

1  ■■ 

10 

8    0 

un 

'H    ■ 

ss-so 

20-M 

ISH 

.'> 

i«6a 

12     « 

... 

-., 

isn 

liases 

lU 

1H8 

106,415 

WB 

SO    0 

1G9 

13-46 

10    9 

B«fora  laeO  tho  duly  tarlod  rfmn  ll'G2d,— Sh  lOfOL  el's— a-Q  fr.)  per  Un, 
Mcordlng  lo  th«  kind  of  coal  and  the  ^aoe  fran  whiob  it  irm  importad. 

Con  or  TaumoiT. 
Th*  Bonthom  Railway  nf  Fr*nr<-  clianm  0-S88>1.  (8  Mntlmae)  fc*  RnglUh  sad 
04Bd.  (B)  for  tlip  (^cal  fmin  Avpyrtiii  and  (Wmanx. 

Tim  Nortimn  nurta  to  i'arii  for  tliv  turn  prioo  per  Ion,  rli.,  9a.  lid,  (71  fi.). 
Bni-liik  ooal  from  Dunkirk,  190  mUo*.  IUIkImi  fnn  QoMvnbi,  IM  mllc^  Suin  fmoi 
licii*.  IBl  nils. 

Tlio  WMtora  clutrgM  4a.  ll'M.  (8  fr.)  from  IKqipr  to  Room,  IXB  wUx,  5i.  lid. 

<7^  fr.)  ftniB  Ijviia  to  Ronca,  177  ulla.  6*.  ?'6d.  (fi'i  fr.)  from  Una  ta  tUUni^  180 

mile*.  Si.  aSd.  (8-8&  fr.)  for  Pniulan  c<«l  fmiii  Baiilly  to  Itdnf,  114  mlloi, 

Tho  productioii  p«r  man  per  iiwr  it :  — 

In  Entrliind  3^3  tan*. 
„  rrnuiu     eOO     „ 

„  Balg^um  180    „ 
_  Fnuiee     1&4-160  toni. 
Hut  «mt  of  prodiicltnu  in  Engkiid  u  6a.  8-4iL  (It^K  fr.)  por  too,  whUil  la  Pnncv 
UiiSi.  9-011.  (11  fr)  J   n-M. 


A  BURBAl*  OP  UlNB.'i  AND  MININ'R.  ETC.  IX  THK  UNITKO  STATga.] 

W*  Xn^ltMriaf  and  Mimng  Jamrmal,  Sljf  Jmmm*rf,  188>. 

Ortalb  of  »  Bin   introdund  by   Ur.   Belfoid,  of  Cdlravdnk  la  IW  lloow 
BaptMMitotlT«,  and  nAnvd  U>  tlx'  Commlttco  of  Minw  Mid  3liiiia«. 

SmILmi  1.— ItclatM  lo  the  «alaUi>biiumt  uf  •  Banu  tt  Mlnlngr. 
Do.    S.—  Do.  ^  Manufacturw. 

Da    1^  Do.  du.  Ubonr  SlaitatiM, 

Dsl    4.—  Dm  do.  Omdhmtm, 

J-U.  M. 
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RKPORT  OS  HREAKAOE  OF  COLLIEHV  BOPB3. 
Sapporl  fait  au  nom  4e  t«  Commitiion  chart/tr  par  M.  It  itiMtIrr  dtt  Traraat 
pu/.rici  d'iitdi^  In  QimHomt  eontrmaiit  la  Suptur*  ttn  Cithin  lU  Mim**. 
Par  M,    L.   AOUILLOV.    Ittyininir  iti4    Uiiut.        A1M0I4*  dti   Uinn,  S4r.  7. 
Mimmrtt.  r«M>  XX..  1881.  pp.  873-ttl7. 

Object  op  tbi  Repobt. 
The  Hiiiiitcr  of  PuUte  Worki  uppdntod,  oa  iho  SOtb  Maj,  19i3,  ■  Cummtuion  to 
raport  on  h  iro  mpca  wlii'ra  mvii  ride. 

PiUT  Part.— Ropts  in  pm  ta  Kiunci. 
1. 
Tlio  Committion  dml  (pnriallir  "itii  «riadiii^  ti>pa*,  ani\  diTiilc  tha*c  into  Abre 

(ur  li^itilr-),  iroun-irv  und  ilcd'U'ilv  rope*. 

Mcwt  uf  the  eouil-fleld*  «nd  lalt  ulnn  emfiof  trxMc.  tbo  Iron  mlnn  larinditallj 

Mriro  ropofc 

hi  l^TH  (inlj'  nln«  pit*  in  Franco  h«il  ntwl  irindinK  m^t,  ■IthmiKli  «tMl  in  tre- 
igiiviiLI^r  ui1»|iU^l  ill  lumUiiKi  j^tlTUiiUiil  rupM  in  two  Icml  iiiiiipi  uiiil  uiio  tiiikitig  pit. 

II.— Ti!XT)j.K  nopn. 
na  Oont^Mlon  tveonmand  Ilii<  lui'  nt  Mnnlltn  in  wvt  >1mft>,  and  hrmp  ill  drj 
d»ftKUUn|it1iat>T«MllUeDlohitv<'tl>elii'iii]i  ni]>F«  utuTOlcd  rrltb  bu  or  vegetable  oU. 
Thojr  eonelLiitc  tlmt  l>!itii<' rope*  arc  not  (n«  from  uneupccled  mptrnviImtUrtotbOM 
uiiullj'  atlribiitul  In  wire  TOpOO. 

ni.— IROK-WIRH  no  PEA. 

In  Franco  Ihn  ninal  vlro  emplnjnd  [•  fniin  Xo.  12  ('070S  in.  dia.)  to  No.  1H  ('134 
Sii.  din.).  HariH  win)  uiOKO.  fur  Muiid  Tu\u-*,  uiil  Nn  13  (lyTOl  ill.  din.)  to  Ko.  16 
(■OSa  ill,  ilia.)  fur  list  mpiTs.    Ot  tliiue  Ho.  H  U  the  must  unikl. 

Ituuud  n)pn  nrv  in  t«ij  ibdinct  jfroup*- tbow  In  wUeli  tbu  cow  of  the  ilrand  bu 
D  lingU'  Kiiet  of  eneitvliii^  ninw,  aud  thow  In  whicli  ilicri'  «v  twii  cnniienlrio  *i>rioii> 
the  wiri'K  IwlnH  U  I08  inciurbitraad  In  lb*  ItrsI  tjpv.  tuil  18  to  13  I'l  the  wicciuil.  Tb« 
QUlulwr  of  olnUKla  varlio  tr»iii  r>  (o  H  mid  riolrlxu  9  in  the  Itiv«-ilB-Oior  districL 

FInt  ropM  haw  4s  6.  <iT  8  cnblu*  of  1  ttraiidt  cneh  (notnetimo  (i).  cmch  itrnnd  com- 
poled  ut  6  Co  11  n-im.  The  (tilclung  u  made  n-ilh  nfC  wire,  iMcwInnollf  gnlikniwd. 
Diiuble  •tltcbiuK  li  not  rcoomniaDdod. 

Tnpvr  rnnnd  Top«*  am  not  dntaibed,  bnt  Ihn  taper  flat  mpo*  are  made  niinilarly  to 
tliOK  in  n»v  ill  Kiiiflund, 

Tbc  rciiitani^c  of  a  rope,  oompand  with  that  of  tbe  MuucniiUcion  of  indiridual 
reaUlancri  of  ibe  wire*,  b  noarl;  idcnlic&l. 

Allrralion  *y  Wtar.-  On  flnt  tiarlLng  ropc«  nmally  ttnicb  1  to  S  per  wot.,  and 
viinctiiniui  H  fiirlli^r  tlrvtchlng  »cciir*  H'bm  nearly  worn  out.  But  tfao  woirliv  and 
flullching  of  thy  '«i^^|^  atid  tlic  aiiiK-nnmir  of  ocriwlonal  bn)k*n  wirni,  ate  th»  bert 
rigni  of  limit  of  uork,  Tlic  oiolri'iilnr  altrraliuii  of  the  wim  in  mncb  disputed,  htiC  it 
!■  clcur  tbut  bj  couiCanC  t-ibmtinn  tbc  in<n  bKcniaea  more  brittle  The  oonclutloD* 
arriTed  at  hj  tlio  Conimltilnn  hiring  tbni  n  now  iind  an  old  ropo  tnrj  in  tbo  pmportlon 
of  ICOtol>G(oT'U  p»r  cent.):  and,  further.  I lial  «hcr<a>  In  ■  uew rop<i tlie  comparatlto 
*lrang:tli  (i  individual  wirm  only  Uifti-rt  bj  1:1  per  cent^  In  a  warn  rope  It  approaehea 
?5  ptr  cent- 
Ill  flal  ropca  tbo  rnults  ar«  *mi  mora  striking,  the  vtirM  would  not  after  nag  erm 
■tond  cinp  bi-iiil  In  the  rice,  wblcb  U  paiiljr  attributed  to  the  cutting  actlim  of  tba 
■tilchliig  ttinw. 
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The  ultinuttc  enneludani  drrivad  bjr  ilio  OihbWob  >n>  tliM  rujm.  srur  a  Mttdn 
period  of  actual  work,  inaj  glto  vnj,  withonl  uhml  notiots  Mpcdallj  wb«n  oon- 
KniiniiH  itiiA  iiiiIiImi  ji-rkn  an)  lakim  iiitn  aoojiint. 

Load.—Tbt  CoinmiBion  lUtc  that  the  b»t  fliin<  rmljr  load  iMf  r^M  to  ona-Untli 
of  tlic  hnakiiig  itraln  i  but  In  •mnll  ropo  nf  ipr^  wln^  nbciv  cacb  iiiiv  bM  lt«  own 
ahar«  of  wvirk.  IliSi  U  nrowltinaU;  incrvamil  to  nno-niith. 

WfarditrlofoUingoin  t>ruiiu  or  P<ilt*jf  (MiMnutm  iKmuffr/.— KodinetoxpHi- 
ZDfaU  ViAw  bvun  madi!,  but  tbo  TKonmuudation  u  ■  itiiniiiioiii  of  10  tett  pulloyi  Mid 
13  (prt  (li-nm*. 

.ti>^'f>  if'KVM  /%i/bv*  naif  J>r-iii».— All  iiiakvr*  ondfaroaT  to  dlniuUi  tU( u  far 
M  piaelimblit.  ami  to  linir  ■  ilirrct  Ivail  frfrtii  |'illlc.V  lo  (InitD. 

SpHnm  i>r  liiilTvr  tliackltv  are  aflrr  trial  abandoueiL 

SpUft*.-—'T\u!  ludo  ranarki  avi''.^  ■*  ^  tliote  in  teitUe  rcpca,  eietpt  tbat  even 
noro  aire  iliauld  bo  nasd. 

PuUcy*  BM  raoomiDoDdod  to  ba  fUadsd  vith  irond,  aapoclallj  In  flat  ropoi. 

S*»p  tf  243)M^— Oxidation  bdng  ono  cl  lb»  prinoipal  cannm  of  failoro  and  ndar.  it 
iilnpMtantlokMptlwrqwtgnMsd.    laid  oil*  ihonld  b«  aroidtd. 

Vi.—wrKKi.  Korn. 

Tbo  CommUmoti  admit  vliat  tbo  cipcrlonco  In  Franc*  I*  not  ■oflcUnt  to  faaontUaot 
bnt  tlioY  ttato  that  «i|ii>clinont«  limit  thoitii  tliai  tbo  wirm  ctf  btokco  or  worn  rtoal 
To^w*  liad  Iwt  all  Hviibilitj. 

r.— MMABU  ArrLICABLI  TO  ALL  TBI  PUOKDIHO  STCTIIta. 
TbMO  tna;  bn  luiimuu'itnl  bf  itallng  that  tbo  CommUibai  foand  tbat  •  igalm  of 
ntttiial  oaiil!dnii.>u  niw  utiial.  i'iii]>lo.icni  anil  makm  lnnUa|t  «uh  other,     la  miim 
diaUtet*.  apeclall;  in  (he  "  Nord,"  *  »jnt«ni  of  fcnamntw  *iiiular  l«  tliat  ia  ii*e  la 
BdRinm  l«  mfurccd. 

If'iarfi*!^  Affa.— Till  Inqulric*  •licn>  that  •afvtj'-eagoa  ato  aot  onltaiml,  tbM  mm 
arv  prcfcrabl;  rhan|t«(l  oii  tlio  nowml  ropo.  and  tbat  low  ipaad  aad  mora  ooulkn  aro 
Uiod  iti  th«M  circnnutauMt. 

The  CouimlMioii  rccominend  that  a  daily  raglitor  of  ovMjr  wlndliif  i«iio  (bonld 

ba  kaptti 

n.— wuu-iiopi  ariDH. 

Hie  (bitiitica  colleot«d  by  tbo  Commltrion  an  wllboul  data  er  lalarM.  ototfit 
Uttt  no  loM  oT  Ufs  bw  multod  bom  Ibcir  vmidnjmont,  altlioiigb  fr«i|w«l  breaki  an 
nportod. 

rut.— aEKBBu  ru  iv  usua  boam,  kkl 
SwoaiB  Fait.— RorM  ix  i;»  Asboao. 

[.— UMtDM. 

rial  Bm»f  sad  MamilU  Soptt  are  gionallj'  adoplod  on  th«  ffOMtda  of  laratj  ud 
flKUIty  in  c«NiiU«r-lal»DclDC  at  great  depttu.  ouing  to  tbcii  cfliindcnble  tludouaai 
nfotr-iBgea  bdag  only  oouiiiitMnj  <Fbn>a  nu'Ialllc  ni|)ci  arc  iuhL 

M*nilta  JTofirr.— Tbcar  arc  niailu  tapvr  in  doop  ptla;  a  good  oxwm]iU  Maf  M 
Baertf  Madanw. UOU uwtm (961  jil>.)  in  Unfctb  tajwrinc  trMaSIG-K BriUI>m«na(U| Ina,) 
to  1K1-37  wltHmetrM  (TJ  lu.).  frrisht  of  ro]i«  8  low.  <rai(b*  of  kad  •)  lorn  iMlad- 
1^  S)  ton*  uf  codi.  Guanntoe  bjr  inakor,  SO  moBtha  *wk  or  UOhOOO  Mm  of  taala, 
Walor  abioc  >i  naed  aa  a  inaerratlTa. 

froB  VinSojMeanMannmlu  Ba)|4iiH  dtan  iiotl.  •rorUMf  oad  ««w-*avantb  of 
tbrir  bmklv  lUain.  the  airea  bflnx  about  IS  or  14  II.W.a. 
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Stttl  Sopet  ue  not  oommoit,  but  nro  emplojcd  At  Hariemont,  nMConp,  &«. :  ffirt*. 
14  or  1&  B.W.G.  At  Serdng  round  tUicI  wire  rop«i  am  nwd,  tm;  Soxiblc,  enmpoMd 
of  6  cnblu  ncli,  5  ftnudi  of  6  wlrec.  No.  11  W.<(. 

OuarunfM,— A  ro)t"Ur  ^vtom  o4  nmlipr'iL  giinriiiit**  nitU  ot  from  18  to  M  month* 
vrmT.  u  Uiiv  of  ono-twelftli  to  ona-t«rMitji ■fourth  of  tlu  Tnluoof  tlio  tope  bcdng  iSeilneUd 
(or  Buoli  month  iihort  of  the  gauuitM. 

Id  tbo  lUinaut  diitriot  in  rtuuiKlng  ninn  thafallowtag'condlttaiuuocampalaiTTt— 
Sitf<.'!y'C>t(M  nnil  Mfaly-huokL 
Miiiiiniiin  fiiwl  iiuinbvr  of  men  to  rido. 
Wwkly  puniiinlion  bj  ipcciol  offlcor*. 
IU^*tcr  of  each  rape. 

IL — RTOLJUID. 

It  nuj  ba  mid  that  U\i\\e  winding  nipo*  nro  nnv  unVnown  tn  RngUnd.  Iron  and 
ftiMl-niro  rogiDK.  round  nnd  IliL,  being  «xclujilvalj'  nied.  Winn  aro  dlvldnl  Into  abar- 
o»l  iron,  Bcuemur  cruoible  nnd  plougU  >t«d>  Tho  nausl  wlre»  *ro  Ko*.  II,  12,  nnd 
13B,W,G. 

Tho  Coinmluion  chiulf  j  aa  follows  tlio  auutm  of  the  (UOcMi*  of  uuUlUo  n>pc«  in 
Englaod: — 

1.— Ovefnl  ininiifMluitt  with  mImUA  wIto- 

3. — ESoutivo  cxnmiiiatioD. 

3. — CareEol  proiomition. 

4.— LkTfte  dlunDlor*  (4  winding  drutni  nnd  pnltcTK 

6. — Cbto  ill  H^iulinit  nnd  •nutU  niunbnr  at  decks. 

6. — Skill  of  ongincinoii. 

IIL— OtnUAXY. 

Although  tfitilo  ropon  nro  occBJuonali;  met  with,  the  n*iikl  ni>t«rial*  fire  Ircoi  or 
KtM'l.  •Mpcciollv  tlio  Intlor. 

Tm[*  Kre  )(<'"■'"''•  ^*-^'  l>?  mnVors  nnd  luen,  nnd  arc  clauittod  :— 
1, — Breaking  atrain. 
S. — Strolching  iluu  to  tti^n. 
S^bleiibilitj. 
4. — Tonion. 
The  iron  trira  in  prinelpoUy  obtained  from  Woitpfanlk  and  SaarbcUok  mi  tbt 

folbwing  linTahloof  tbn  nntnbMof  bliliilii.  >t  «ii  »liftlii  nf  TTft  h|, liUlWtl  tuIimlL 

the  wire  In  a  vioe  with  jmwii  onv-XflU  wf  nii  inch  Tndiun : — 

B.W.a.  11  12  13  14  1«  17  and  19 


No.ofb(inda 4taS        Sto?        5to7        7UiS  8to9         10tnl2 

Gng1i*h  (teal  wire  ii  prcforrod  to  tbo  bouio-OMde.  nnd  the  following  bondi  an 
Teqmrcdi — 

B.W.Q U             12            13             U  IG           17»ndlS 


No.  of  bondi,  ai  above    -ttofl        4to7        iiaS        7to9        9toll         12  to  16 
Ttw  priee  of  ttwi  i*  not  luite  ilnublv  that  of  iron,  whilu  the  work  ii  mors  than  twiM 

in  Hraia  of  ateeL 

The  proportion  of  ivorking  land  to  breaking  ilniln  la  ono-olglith  to  one-smlb. 

Man  arc  only  allowed  (u  rids  In  cual-dniwlii);  ulioftti  after  eianiinatiau  sud  kf 

(pocIaJ  untboritj  fmui  the  Uovorninent  ulHciola.  O.  P.  U. 


so 


TESTINO  ROPES  AND  80CKKT8  BV  HYDRAULIC  POWER. 
Sfdnmtiifkt  Prrttt  mm  Zerrruirm  gaarer  Drailttflf  ai^  Jar  KOni^SttiahlUtm- 

diu  Brrg:  BStln-  md  SalUn-trttm.     VoL  XXIX„  pp.  ST-M.    PMt  T. 

Tim  lij^raulic  xittn  r<iii*i>lii  »f  n  vniieal  CMt-iniii  abtiiil.  >l  llio  Ip)>  at  wlitrh  ia  * 
byilnulic  giran,  tlic  plttn^in'  oi  which  irorli*  ii)imrdt.  vaA  br  mcaiuof  lidc  n4i.  whioh 
can  Iw  lpiig:thoTiMl  and  ihnrtoocd.  dIotm  •  croohnd  belinr.  tn  vliifk  In  Wtachnl  one  end 
of  lli«  ropo  to  be  tried,  the  otbrr  enil  bring  lield  lii  tlie  hotUini  ptrt  of  tliK  fnuM.  Tbo 
fopo  1>  fllUd  at  buCli  uiiili  ailh  unclivU,  anil,  iitot*«ril;,  tlii>  (ilE<ui!iiui7  of  Iho  toekvCa 
«nu  t«*t«d  irllli  tli«  hrvakiii^  ttniAii  at  tlie  toim*.  fur  o«CT]rtbin(t  dfpod^  upon  Uw 
rope  bain^  liuld  tiBlit  lo  proi-rot  ■lippin|[  wbrn  midn'  itniin. 

Toil  diirtrmt  mrt*  ot  nocketi  kpit  tried,  brieltj  dweribed  u  M1o«*i — 

No.  1,  Baurowin's  patent,  ".'bich  couriiti  at  thrta  wodgM  Mthtg  npon  k  hard  patent 
metal  CMt  lonud  tlio  ropr,  and  which  are  brld  t«R<4liw  by  a  box,  tn  the  !iudd«of  whWAi 
tiM  wcdgta  iniivn  iti  (imivm.  Thv  ivi|iv  ii  iUik  hvld  by  ihof  wcdcoii  which  art  ludlrectlj 
thniiitch  th«  nwtal;  and  to  III*  cirontar  box  vnclminit  tti#  wfdpa,  meia)  iixl  mpc.  tfa* 
weight  U'  bo  oarried  \>j  the  rapo  i*  attached.  Ib«  <ininlar  boa  banns  •"  ■"■■le  that  tba 
hoavicril  i<  w«((h(«it  tlie  ligliti'r  It  JriToatho  wodgw.  thnt  weiuing  llie  n>|ie. 

Ko*.  S  and  3  K>ck«t«  me  on  tlie  tamo  pttneliild  dcept  that  tk«  wedgHi  a^t  uameA* 
■tely  upon  the  rope  without  their  hrlnit  jirotecM  by  raleot  molal.  No.  !  U  fnr  romd 
lopM  aiid  No.  S  fnr  Hat  una-  Nix.  'i,  &,  and  <I  are  iluiilar  l<i  the  nnaa  |[eiier«Uy  Mtd 
In  Eughwd.  Iho  mln*  al  tLv  uimI  cjf  tb«  m|>a  briiw;  uiirarrilfd  aad  limed :  in  No.  4 
b  a  conical  ri<i|[,  tlic  aliote  buinit  ciidned  in  a  oonical  bui,  the  ringaetU^  m  ■  w<j[B 
in  lMc|nui(  the  wim  tight  againd  tin  rope  and  tlio  endreUnK  box. 

In  No.  &  a  ruuiul  wudgc->ha|ied  pin  1>  driven  lulu  the  ««d  o(  Ut*  npS  ■Atr  tlM 
■  irm  liava  bivii  tiirnol  invi  and  Iho  whole  endrclod  by  a  oonlca)  but. 

Ni>.  6  liw  m'llti-n  lead  or  une  eaatortr  IIm  *n4  of  tiMMpeafUrthavimhanbaM 
tumed  over,  Ihc  iibutc  licin^  covered  with  a  conioal  box  Itka  tlM  tMt. 

In  Xm.  7i  8,  aatd  S  the  rope  i>  bodily  bent  orer  a  litig,  foruuug  a  loop,  tb«  end  beiny 
balMud  to  the  rope  lu  Xo.  T  by  ring*  wlilcb  arc  mode  to  &t  ligbt  by  bciog  haaametad 
In  fit  wbtn  In  place:  end  In  Noi.  8  and  I)  by  Ibroe  »eta  of  damp  pbttCT.  whUk  hare  fnagh 
and  hardoutd  mI|[««,  Iwld  by  two  bolU  to  eaeh  clamp  is  No.  n  and  four  bolu  Is  Ho.  A 

The  ropt*  t«t«l  w*rtt  madu  by  CI.  Hepkel.  of  9aarbriiekeB,  not  Bade  for  the  trial, 
but  were  iparc  rop«  at  the  colliery  xhere  the  npeiinreffite  veto  made. 

They  wcrcaUof  (Iccl.  two  briiift  n>und  and  diie  Aal.  No.  1  «a*  M  inch  b  dlanwlar, 
and  WM  e>iniiawd  of  aevon  ttrand*.  catb  luvlng  a  hemp  eert  (yw  inch  dianMar.  Mat\t 
alnuid  luul  wven  wire*  OiW  tneli  diameter,  'llio  total  am  of  metal  wm  tyVH  aqnan 
inch.  Tlie  hreakiiiK  weiirht,  when  ntnr,  wm  fuatantaad  by  the  makm  to  he  M,000 11*., 
and  in  being  leatcd  prurcd  to  be  ojiol  to  TtUOOO  ttx.  Th*  npe  had  bMai  lying  te  Um 
open  air  and  waa  eorered  with  niit  in  ■omc  plaen. 

Itope  No.  S  waa  (^H  liteli  In  dlaineUr.  ami  wai  eomroeed  of  rii  alraada,  eadi  ftraad 
had  a  wiMmrafM)?  Inoh^otetar,  anund  which  wero  rix  wira  IMM  inch  itianielar< 
voToredai^n  witb  elevM  wJrM 007 inch diamelor.  IVnreaatthwfafe.n.'llnelinUnc 
the  nil  wire  eorta,  waa  OS  MivaN  inclk  and  tbe  iruacaM«(4  br«aklne  weight  U^<IOO 
Iha..  bnl  which.  In  IMU*.  laaehnlbMOOIba. 

Tlir  caM  ttnl  M  fv|«  WW  M6  (nehaa  wide  and  OS  iwtli  tliiek,  aad  waa  ombimmA  <ff 
torn  roond  tn|>«a  aewn  tofetheti  «eh  (aim  tad  ait  wire*  OlM  inbh  dIaaaMar,  aad  % 
lump  core  OOTS  Ineh  diaaMter.  The  arat  uf  lb*  ni*  waa  OM>  aiioaee  latka^  and  Kb 
gnafaiilced  taeakinit  weiirbt  wm  HdOOO  Ibh,  nwehlnit  to  WM)00  Iha  on  bring  tealad. 
Thi*  rapelikf  No.  l.liailhtfaiia  thanfvnalr  andwaamraivd  with  rwt  In  wmw  (ilacMb 


4 


4 


4 


SI 


ThoM  ro|>ci>  wilh  UiG  attvnnxt  iMkota,  tindi^rtriait  AS  cipcrlmcnU  trtth  the  following 
TMuIU: — 

The  broikiiig  wcig;Iit  nf  ihv  itipr  i«  a  litllv  Icn  thnn  Uiitt  et  tlio  tiitol  nf  tlip  wtna 
eompoiln^  ll,  diiOi  on  il'iiibl.  Lo  llic  un(<qual  Ifuijon  nf  Ihc  u*ii«4  in  the  rvpc.  uialiig 

(mm  tliit  irriiliilnr  ttik'kncH  kiul  trmppr  of  tlic  uiT«.  vliicli  "ffcr  ui  uti('i]iial  roiilanCD 
tvliini  iH-iiig  twiitrd  in  llio  mtniifiicturn  of  thf  m|io. 

TIjc  tciiaion  of  tlut  nittt  ii  iiIhi  influi'iicivl  liy  Ihil  f4iit«niii|[  of  tb«  Micltttti  tn  tbs 
r«p«.     Ill  ijiMt  "f  llni  Iriiil*  lln-  tiiiKlp  »i«iB  on  Flrniiibi  limltr;  miv  allrr  tlio  Cithw 
wlioii  tlicv  nil  brokv  tri(K'tli(T  u  higliM  breaking  vnglit  wiu  n-giitcml. 

Tlip  nMkeU  gave  r»ii1u  bi  follows  ■— 

Ho.  1,  or  Baumniiii'iL  jialviit,  pt^f  l)iv  liinliMt  uiil  tnilM  unlfunu  nwilU.  Nn.  8  gtvt 
tile  Q«at  beat  remits)  but  iliv  irlm,  from  the  niii|[U  rdcn-*  ol  tliv  wnlipa.  ■•'»■  <lmiiiiKwL 
Thl*  i«  ot  iin)Kirtu)co,  bwnuic  u  ropr,  unlike  a  linglo  wins  ilnm  iiol  turm  h  wliolo, 
Mnd  when  the  oatrr  port  U  lioliJ  tight,  the  Inner  nill  mo™  a  littio.  nuiing  a  groator 
tdnilnn  on  the  oulrr  olrtiit.  and  wliich,  if  dain*Km1.  will  niiuidurabl;  i.-t«kcu  tlio  relic. 

No*.  ~.  9.  and  U  |pt>«  fnir  riuiiiltt.  Tliuir  fniilt  it  lli&l  t.bv  flain]ii  aniiot  bo  iiiailn 
•iilllcii.'«ilj  tiKUi  I"  ]ir«i'('ul  tbv  irqn  from  flipping,  m)  that  (lie  Kill«  biul  tn  ho  roiilin- 
nnlly  tii;hlenr'd.  eaiuiiig  Ihclr  thnwU  to  (trip  in  tK-o  iiiitunee*.  ami  tronlil,  for  Ihla 
roiuon.  not  bo  tatr  for  wlnillng  k'jmiii. 

Not.  '1.  C,  Btid  n  pnivM  quitr  uhiIpm  :  the  mjim  could  npvor  bo  brid  long  onougb  to 
got  the  bn-nkiriK  otraiii.  lut  thf.*  cmilil  ntit  be  hvlil  by  t.lip  «i-rVpt>.  Tlic  n<uon  mwniii  to 
b*.  tlmt  wbi-li  wire*  ar«  unmvi'11«l  in  tlicM  (ovktU  iind  are  turnml  bofk.  t1ii<ir  timiion 
a  unnguul.  and  the  irir«  am  dnwn  thraiigrh  the  ring*  «ticitcling  lli«m  in  ipito  of  all 
conical  riiig't  and  wodgcL 

Tlic  iituol  method  Bdopted  In  Kngfland  iif  U-iiJlng  the  wlnw  buck  ovnr  a  rinic  and 
fastening  tint  Iniig  ulupnl  Mokvt  with  pin*  <lrivi-n  Ihrongh  the  rope  rmd  riretcd  w«a 
not  tried.  C.  Z.  B. 


WISIJISO  MOPES. 

Vlifr  SchacM-FOrdrrmlf  u»d  SnltartfH.       run  HbRIIN   WBKIiBnOTB,  Zriltfhrifl 
fir  dot  Brrs-,  JWU*-  Hitd  SaUnen-weMta.  Vol.  XXX..  pp.  77-80. 

The  Ofllclal  Report  of  the  (liimmii  Uorornmenl  upon  tho  anfely  of  rope*  uacd  for 
n^ndjeg  in  the  Dortmund  diitrict  fnim  th«  yeor  1HT2  hiu  Iwvn  pnblUhnl,  and  Iim  been 
followed  by  a  >>lmlUr  Deport  on  tlio  Steal  ninei  of  Baurbruckon  toi  the  foiirjoan 
1877-1880. 

The  reports  give  d«lu1i  of  experimonte  and  ol»«rvationi  made  npnn  tbo  following 
numboc  of  rope*: — 

DoMDimd. 
FUt  rope*  of  out  •teol  ...  87 

Do.         iron         ...  ...  18 

Do.         alooabm  ...  IS 

Round  rope*  of  cut  iteol  ,..  S6S 

Do.  iron  ...  SIO 


FtnlUlDMnt 
Bauhrtiotvn 


IVital 


•m 


asa 


TIio  folbwlng  Table  ehowa  the  eoit  of  tlie  repp*— pale nlatol  by  niultipljlng  the 
whDlelen(rtboftherop»wlththc«vcmgo  weight  pernietTe  and  with  the  pHeoperkiki- 


^^^^^^^^^^^^^^^           ^^^^^^^^^^H 

^^^f^^^    Bmntnc  in  muk«  (*WlUnKii>— 4li«  watt  doM  br  the  ropet  t^vtm  In  nSBinn  BloaiBMM               ' 

^^^H                    mplm — uiil  lultv.  tlif  rniil.  (If  tha  Tfinni  om- Blllinn  r<vil  jiniinriii.  ^»n  in  UwtariffiiiB]                 | 

per  ton  metre  (1.000  kUo^ramiDiH  lifttd  1  metre  higb)i — 

■ 

BORTMri™  DiaraiCT. 

sAAaBitucKEX  nnnuCT. 

^ 

VAt  don* 

Wortdooa 

1 
OawltrtnniorBo**.     OMt^o^ 

OmIXUm 

kf  Uia          CM  «f 

^ 

In  UuU' 

loSSS. 

^1 

abiiiiDai 

^ed' 

£?£;!: 

%ISff 

tafMH 

^1 

paHocn. 

VwMMra. 

1 

Flat  Ropoi,  cant 
Site      ..     1H77 

M^mn 

n(n.Qi3 

»243 

ij01*-00 

18.D» 

0-SOO 

I8T« 

6a,U>0'45 

471>.»l£ 

■220 

2.128-80 

10,«H 

■asa 

^^1 

1870 

*<!.7»<ir,4 

ti3.»W 

-IKt 

»^8'2G 

(2,700 

■811 

^^1 

1880 
Hat  RopMi  Iron... 

41.lai-30 

GSX.448 

■130 

8M!l-aO 

88J!e« 

■81 

V 

BOM0940 

1.78SJ32 

■190 

U;9ei-8B 

IM^ 

tu 

1877 

1B*7»^ 

127,879 

O'Ktt 

7JII^» 

».7I3 

CISO 

^J 

1978 

S,14T-30 

lajtss 

■301 

tMVfO 

MjOU 

■1S8 

^H 

isn 

8.m»o 

ia,ftu 

■313 

SJSMM 

ie.sso 

'KM 

^^1 

^^^^^H 

iftm 

Flat  Rop«*,A]o*,.. 

S3tO'SO 

i4Jioe 

■278 

SMfI4 

81^920 

•178 

1 

SUU«5 

171.1M 

■233 

1«.3M«9 

la,48S 

■su 

1877 

9X06*0 

165,0:8 

OO08 

a.770-M 

S.7U-G 

1«1 

^^1 

1978 

ismTw 

178,773 

■172 

i.7ea-4a 

M,684-l 

■100 

^^1 

1070 

8567-02 

8H8J11 

-061 

a.»C8'26 

9j080t) 

-ut 

^^1 

IKSO 
Round  Boiiua,  Cut 

Se^tSB'M 

floe,sa8 

072 



1 

6t;a»748 

1.SS7JS0 

■COS 

9^1-ae 

aoififf^a 

«u 

StMl     ..     m7 

U7.?83B1 

I^Sl,78l 

o-iss 

MjC«»-12 

ttMm 

0-lM 

1NT8 

111.8U-17 

l!,173.S;i) 

■OM 

4J0KKKI 

«M0l 

■on 

ISTS 

it3.«st:/r 

2jClbl.l50 

■OW 

\tSM-U 

188,184 

•ua 

U80 
XMad  Uapaa,  Trou 

169,«W«7 

flSl 
■OM 

IU08M 

U8MB 

■uo 

■ 

ta.U7-*i 

HMTtf 

«MI^780 

-in 

1977 

4&jOM-et 

vnm 

0-1 20 

47.4H«I 

STUM 

OOM 

1878 

MI7M0 

ste,»u 

^)78 

I&ATtf 

i»UM 

«80 

1879 

2»J>7e78 

(onass 

■078 

1&A9M1 

«71.7Sft 

«74 

1880 

20M8-08 

(7A.17S 

-027 

8i.um 

088478 

«T 

J 

U4.10NI1 

ftOSSAU 

t»t 

u».ai»«8 

M«S» 

Htl 

On  enmparing  tha  eoMa  it  will  be  Men  that  they  itand  bichcr  In  8aarWleb« 

■ 

^^^V                than  in   Ilortnutul.      Tlw  mneluiii^in  lo  he  dnirn  frnm  tlili  i>.  not  thai  Tonn  of         ^H 

^^H                 aa  Intwiar  aualHT  an  uxsl  in  tlic  fomier  ilbtrwt,  uo*  tlutl  tlw  mtm  arc  nat  m  wfU         ^H 

^^H                 tafcan  can  of.  bal  lliat.  m  iIic  rora*  an  iimiI  for  drawliia  Bicii  and  nmlvrial  la  Ilia         ^H 

^^H                 SMrbrttokan  wtno.  Kivnt  cue  awl  nmntaiinn  U  lakoii  that  tka  mna  ata  rHMwuJ  ■■        ^H 

^^H                 aoon]  m  anj  dafaM  In  lb*m  ha>  bann  nnUctd,  in  <vdrr  that  jtirtnt  aarat;  aaj  mmIL 

i 

Ill  nun;  cum  the  rvpr*  ara  tnkiMt  off  uf tvr  Iwrltig  bMB  HWd  fur  one  jmr,  and  in  otbert 
kftCT  tia  mpo  biu  doiio  u  oerbuii  amaiiut  at  mA,  tna  ilwuld  iboj  hATo  ahowii  no 
■igni  of  giving  vay. 

D,T  (hit  |irrKiC(liiT«,  eoonnm;  In  not  uertfleod  in  iceh  •  dtfcroo  a»  thp  flipirM  aii)[lit 
Imil  one  to  luppnH ;  it  iiiiiiit  bv  UliPii  iiiio  accumt  that  tho  Ki|>«a.  »ri«r  liaviiig  been  in 
Qio  f"T  tiiiidliig,  an  used  for  >itber  |<iir[HME«,  luoh  M  for  bakndtig:  in  lh«  ihatt  (Koqw'a 
■jvtrni).  anil  on  IncUiin  iindcrgrannd. 

Thp  Tittilv  Rlinwitig  mUtra  bmlugoa  of  rop«  muj.  at  flnt  tight,  appoar  to  fsTOnr 
tbo  Sau'1>IUl^kca  mion.  bal  it  will  bo  amii  timt  tho  pciocutoffn  of  luildon  bmlcatrDt  in 
tho  number  of  r«p«  uiwd,  i>IiuiBt  tho  SMrbrUciion  dUtrlet  lu  *  moct  unfavoonble 
poaitton. 

'i'liii  iKinilwr  nf  tv|>»  tukcii  off  aficr  luo  Ln  Saarbriickcn  amonnt  t4  mio-thitd  ol  tha 
noniltvr  taki'ti  off  in  DurluixmiL 

ThetudJcn  bnokiixva uiMuiili^l  Ui  in  tlio:— 


l>oni(iai)d  DlMrM. 
VmCata 

In  the  roar  1BT7 

sag 

71W 

Do.        I8T8 

e^ 

1-aa 

Do.        1S79 

»-n 

•40 

Do.        IKK) 

4-TO 

3-13 

It  moat  be  noticfd  lictv  I  list  no  oi-ciJeiita  to  life  have  taken  (ilaeo  tbrongh  Iho  ropo 
breaking  in  tlio  ^o&rbrUckcn  6ieii.\  taiuu*  during  tbo  j<x,n  ab^i*  cmimDrat«d. 

The  following  Table  ihowi  tbc  work  dons  and  tho  length  of  tlmo  tho  npta  wen  in 
uto  in  tlio  two  diatrictt.  Vttmi  lliia  !t  will  be  »r«n  that  tho  nuuibvr  of  daj*  •  rope  wm 
nud  on  Ml  BTtfng*  i>  not  mm'h  hi^lK^r  in  ibo  ihirtinuiiil  thui  in  llie  Sanrbrlickcn  ilinlrioC, 
while  on  (ho  other  hand  tlic  wnrk  doiio  by  a  rope  on  au  avmgo  Is  much  higher  !a  llio 
former  than  in  the  Utter,  ahuwlng  that  quick  winding:  in  tho  deep  niinea  of  Saarhrtioken 
miut  liave  a  ddetorion*  effoet  npon  tho  rope*:— 


TMa. 

DOUMCIft 

Annat  Wort 

doBcwrBAii* 
w  Hniioii 

Kflftirtmeur 



In  »B7i 

ATfn^  Work 
ilnik*  Uff  Hum 

ni  smiuu 

KilDinuiuiiek 

Amafr  Ufa  »« 
nop*  Hut  ■iiiijitKi 

III  DkJK 

1877 

Sa.78T 

6SS 

B3S 
«7 

1M63 

444 
429 

sas 
ess 

Tftktng  th«  Mnatniction  of  tho  ropea  into  aocoanti  tho  flat  ropoi  wo  tho  noit 
Mpenairo,  in  qdta  of  tlieir  vain*  m  oenntorbalAndng  •Rtnta. 

In  Ovrmnnj'  llul  ro|>N  aro  not  uwd  to  anj  ifrent  citcut.  but  prlari)MUj  for  (inking 
porpOKs  mid  when  dinUnoe  In  ihaTt  U'twven  the  n-inding  drnm  and  [lie  itliaft. 

With  rugnrd  to  the  mnicrialof  the  rope*.  Qii.t  nut  iln.'!  n>]>t'a  (;ivc  t\\it  ■  •mt  eoonoraio 
roaulla.  and  althongh  tbc;  are  lighter  than  tliioe  of  inin.  nrv  nut  to  be  rveominnidcd. 
The  ooit  nf  aloe  ropo*  i«  OMOud  when  e<>iiii>iirml  witli  ntbcm  in  the  Suitbrlioken  diitrlct, 
and  fourtli  in  the  DorCnlQlid  diltrict.  lliat  ii  at  Uie  rhmjipit  flut  ropci  iht;  are  oven 
phcBper  Ihiui  round  rape"  of  irwi.  Still,  in  biith  tUilricti.  u  «id  before,  they  iini  only 
ciCDplionimj  in  iiio,  irhito  In  Ftvit'c  and  Belgium  tlioj  ant  to  W  found  nntrty  at  uvorjr 
oJltory.  The  coat  of  aloe  ropcii,  even  if  In  (heir  conilrueCiuti  grMi  nro  and  gml 
nialutial*  be  uwd,  would  not  bo  au  high  u  Co  Jirorcut  llioir  lieiti);  again  icvnonillj  atd 
in  Uermanj. 


Lntlirinfffi,  oTWOf  tlirUritiot  i'rii«t*wBlntM in  llMSuu-bHichitiidiitriFi.aiiduMiBBd 
faj  Belgian  cu^iiccn.  wtioiv  iloc  ropm  «ro  oaij  in  nw.  the  ««t  of  9  ropM  ntrd  In  IBHO 

Oo«  £1*« 

Work  done  SSS^Tt  nlUion  kilt>gniniiiM. 

CMt  por  milllnn  footpound*       ...       (VlGl  ponen. 

mM  artiage  life  p«r  miM  aiDanntnl  r."  770  ilayi. 

It  aboaU  be  hav  mentioned  how  Kn-itt  an  inHiu-nec  nnrfnl  trcahnent  and  WMi«g»- 
motil  hoion  thccrwt  of  lub^nipaa.  Above  all  lhii)K*llicipii»rDp>ktptUtfc*edUertai 
iihriiilil  tit  ki-jil  pniti'rini  fivim  mat.  With  ■[o'l  r<'im  t1xi>  f(nil.iiii  from  rort  t«  mftrMlj 
lo  bv  H>ii([ht  ftfUrr;  if  IIiitit  1»  niit  nitlir'iviitlv  lirr>tiTt.i.>cl  tlicy  Kill  n(rl  bat,  bi«4i  if 
the  bnl  nod  lliu  inont  niiitnlilv  in>t«riiU  '»  iiiiit  i'l  (hdir  inaiiufkrtuni,  OfMi  U  tb« 
tpnt  rope  k<«ii  nt  cullicriH  lyii>R  in  tlio  (-iivii  iirvloflfd  only  hjr  •  luwll  vmodM 
roof,  oxpocd  to  the  imin  anil  mow.  IVnctratod  nith  llic  damp,  the  mpM  are  ttlan 
eottml  with  rtiit  bcf'^ro  tlif;  haic  bran  plncM  fnr  nw.  Tu  prcHtve  ttw  ref«*  it  m 
kbeolutolj  iicoMMrj  tliat  tbajr  thoulil  b«  koiil  in  pIscMvlitrf  tluiilBnipMnool  pHMtnte. 
Tbe  ■mi*  (huuld  not  be  tou  nnn  or  liavu  hvXy  nUwn  jupn  traveniDg  them. 

It  U  (nrtlici  re^niute  tlitt  tbe  tojiee  ikuulil  be  often  well  gwinl.  tinw  ull*a  lUW 
(lioaldlakc  plucc dnpdndii  npm  the  wetnw*  of  thcdnwlngdufl:  naiiet  fettva rirema- 
itkncM  alMUt  tterj  <i«i>k  nr  fortnlffht.  TIipkd  U  no  illlRniltj  In  trMtiiic  iliem  i  Ul*4j^ 
nuchiiiM  barn  bwn  cmiKlrueted  tin  Hid  ]inqnth  whieh  1«ufii  the  wntk  and  brini;  abnat 
■  Iwtti^r  nranlC.  Tlio  gUMO  (boiild  be  rich  in  fat  and  tne  from  acid.  U  (hould  abu  b* 
•oeii  that  the  ^reiue  data  not  torn  hard,  for  then  in  tbc  docp  eavltln  bttnnn  lliv  air*^ 
runt  can  form  under  the  greaae,  ao  that  a  mje  maj  Innh  well  Krcucd  whea  at  the  win* 
time  it*  wirM  are  UAof  Mt«n  thniigli  irilh  rutt  C.  2.  B. 


THE  COST  OK  MACHrSK-DniLLlNO  fOMPAllKt)  WITH  HAXDDIIIlJ.INa. 

JDer  UaiciiiuUf  BeSrhrlrifb  on/  rf«t  Omit*  ilrr  AiUntmif  Baiiut*<lt  Jrr  A*ti»»- 

0*ttit*ehn/l  JVr    Brrgitui.    BM-    aad   Xi»k/abritatitr%    i*    Stutitrf   narf   iu 

Wrtffalea.      To*  HtiiKK  C.  Uisrh.  Zrilthrifl  JUr  Aat  Utry-.  Utiln-   aarf 

S»liHf,-«!im,  Vol.  XXX..  fp.  a-AE. 

At  the  Ram^befk  Lmd  and  ZIne  lllnM  nMeUna  drilU  haiv  lately  beta  aacd  <rtth 

anraw  fnr  twn  ji».T*,  and  the  work  dona  b«*  b«en  earefntly  i>»D|iared  vtik  that  of 

hund'dtillinic.  prorlnft  nparior  both  In  tMiiMnT  aad  apMd. 

The  itTBta  fonuala  of  hard  achiati  and  gtoywuba,  Ihrouitb  which  rein*  hnrinff 
bad  and  ilne  lu  the  thapa  of  nilf&dnta  nn  trltli  a  gaapi*  "f  iiaanr.  Tb*  cnrwacka 
U  eiMptionabl;  hanl,  and  lb*  pmRNM  of  dHvLnir  in  It  by  band  i*  Lnlioua  and  tlMf. 

Tlw  ciitc  of  hand-dridnit  for  lavel  tmiI*  I|  yard*  irido  and  S  jard*  Uah  b  m 
foUon; — 

In  ffbi*!  £S  10    OajanL 

Ingnroaeke ft    1    fl     „ 

fnr  ilonhje  tramaay  road*  tbe  prlra  wa*  C4  18*.  aad  Xd  St.  raapetlltal^.  T^tm 
pricr*  iiH-liiiIv  eipbaltaa,  ropalrlnv  of  MOn,  tighti,  and  itinrlne.  TImi  apaad  etf 
diiiintt  the  •iiifrle  tnnw^  n^it,  irith  two  imm)  ia  clitht'War  tlilfta  ainl  Ibree  ■hlfki 
In  tireniy<foiiir  bonnk  «ra*  in  Mbict  10  ftel  \n  nnntti,  ai4  la  iirajwatkc  19  Uot.  la 
douhle  tniaivay  rcadi  tbe  arer^e  ipMd  ••■■  9  let*.  Ii>  larlica  i«r  dMalb. 

Tbe  ocpbdTC  IMd  ba  uadilaa  MUb«  <ma  djaanlU.  annrowder  waa  not  atraiit 
enoiiirb  with  d««p  iMba.  whib  gaa.rtM*m  and  ^TtnaiM-ctlallaa  ««k  tou  npaiMl** 
and  But  alliiiciithvr  ^iifaot'iry. 


'rbo  mBchitw  (Irlllt  iu«d  vrarv  of  %ha  u-ril-kiiiiuii  Sobnun  tfp*.  with  pirreiiMion 
bortirt  i  thc)'  KVoinini-iKlud  tlitimtplrc*  »tUr  tame  triaU  with  nt]i«r«. 

Th(^  IKiiitiiin  "f  tbo  linlfi  \jy  do  tlm  mart  work  luul  to  be  M  m  graU  nn  knulo  f  lb> 
buQ  of  tlic  ievi-l  u  p<u<lbl«.  uul  tlioroforc  a  iliorC  drill.  ncciipyInK  litilp  *piiM  ■nd 
au%  pUci>il  ill  >iiv  [ifiiitiiiii,  wiu  fmiiid  to  bo  thn  hosl.  HmiJ-drilliiii;  liiid  to  b«  m 
clnH'ty  imitatiil  ai  ]«iuibtc  — llutt  in.  Ibu  IcHiM  but  l<>  be  l><>r«il  ao  m  t'>  get  tbo  tsMt 
amoiint  of  rnidance  nith  n  luna  liohi. 

Tbo  oir-c'iniprvHlng  iiinchiiiery  to  lUjiply  tit  to  the  nuichlnn  vm  of  llie  ordinuj 
lyjio,  mill  iiiaiiiliiLiicJ  »  i>rvuiirv  ot  fiiur  atuiDBpb«rM> 

Till.'  f'illii«  iiijt  "■ni  Ihi'  n»tiiU  cJ  irnrkiui;  witb  one  Sclinun  drill  In  drirliig  a  I«tal 
wiiiiiing  for  tbo  ubotc  yrti  IS79 : — 

DUtaiieo  driven  In  twelve  nontlii 

Arongn  bnadtli  

KumbtT  of  irrirkintt  dajii  iif  [lirM  ei|{hl-lii>ur  iiliifU 

Avunfcu  diilaiicp  itrii«n  jitl  Mj         , 

Do.  porthift       ,.. 

Niimber  of  bolo*  drillpd ,.,         ... 

Total  depth  oi  tho  nwiio  

Aranga  deplli  of  liuliu  JMIT  dajr  wiM'kpil 

Do.  |ICT  hole  

Dcu  per  pai  driven         


KM)  jrnrvU. 
10   fpol. 
»1 

irt.l£8in(. 
4'41  iiichn. 
ssss 

3.907i  T'")'- 
lH-«!       „ 
1-96  feet. 
9S'6  juda. 

je    *.    d. 
«    3    9 


Vi'mn  j>»r  yanl  driven ., 

Total  niiiiniiit 'if  wnf[M  |»li1                                                         ,,,  4ie  IG  n 

Co«t  of  fud         &t  14    0 

Bapdr*  t«  nachinaa 62    3    S 

Loaaofatecl 7  18    7 

BuKmanen't  xagoa       „        ...  14  is    S 

Store*— ilrilUiig  iaii«1iluet       IS    Q    4 

Da      air  colli ]ir«ior ,..         ...         4  19  10 

Ktplai'«nii>ii[  of  capitul  and  intsraat                                 ,.,  39    0    0 

Total  cMt      - e&ia  a  7 

C«t  per  yard                 „        ...         ...  £6  Ga. 

Total  iiuintKrr  of  Mii([b'-n»>ii  iihitt*       ...          Ii77a 

Men'a  wage*,  after  dciliioting  eott  of  lighU,  nptotlraa,  tool 

ivpaira  (bnnie  bj  them)— nst  nmingi AZU3*.9i, 

Avenif  c  vn^[e  prr  man  per  alilfl                                £t.  9d. 

Blplaaivn  lined  -dynnmlte      ,,,                    16^  ewta. 

Do.             gun-cottdu £1    ,1 

l>o.             fii-(i 4J(3pl«»*. 

Nnmbur  of  detonating  mp*                 , ,,.          . ,  6.&S3 

CoatofwpliMivci          jSltil  !7fc  gd. 

Do.            pur  yard  drlron        ..  £l  IOh^  td. 

CoHrxatBos  or  Haxo  Axs  HAOSlKB-DBivixa. 

Con  of  dcing  the  nme  work  by  band            £810  3*. 

HnTinn.  taking  ewnomjr  aud  t\itril  Into  aMonnt  3i)l  per  cant 

^vinR  in  in'inD>  \<y  ntln^  macbinn  drilla  £110  14m.  6d. 

Do.            p*r  jard  driven                                ,.          .,  «l  ]1>.  21d. 

0".            per  Mnt.                                JO'K 


lutcmt  all  Cii|>i1al  u'lil  nini<rtiiv>iivTi(  ii'«<i  jiIhomI  nt  13  jmr  mit  on  tba  Ofital, 
■bicli  WM  UUUO  toe  tlim  luiii'liiiic  ilnlli,  Including  wrvlM  of  jripo  and  alr-cmBpTCM- 
in|[  <nwhiti«rj.    Two  drill'  woru  luwl  !n  «!iikint(. 

The  (Irifl  mriad  fmm  7  fiwc  3  iiirlie*  ill  vultb  lo  ff  fwl  S  inclira ;  tb«  for«ar  b 
dead  and  I)ie  UtUr  i«  ore-lwariiig  gruuud. 

TbofoUoiringBi^'**  llio  Jiff«rciit  llecuiu  |Miwnt*((c»! — 

rvOral    tVOal 

Wng«*     ..        -.  ,.,         ,.  8T« 

Engluonuui  aod  ■ttJ^nr  (alr-cmnprouor  uid  bcUora}  ...  S>4lT 

-^—      7(Mft 

K(<pun  lo  nurliinii       I(M0 

Puol        .„        ...        BM 

Loulnilcol  I'aS 

DtoriM  fur  nuulilno  liM 

l>o.         ^T-[ii)nipr*«ur  .., OM 


AmnKlution  nod  int«r««t 


tVKJO 


Iht  bH  of  >U«I  in  nu«linii(-4nlUii|;  »  amrl^  tlic  mue  m  that  In  hwidnlrtlllBf;, 
•Mounted  for  froni  tiie  ttut  Ihal  b;  hand-driUiii^  Uu  biwl  u  well  u  (ke  adp  ntf  Iht 
drill  vMr*. 

Kseh  niubiiiF  i«c|ulrM  Iwa  men,  and  lli»*«  do  all  ttw  WMh  met— ly  MMpI  Ivin^ 
thoruU. 

The  uir  )<i|>»  worp  iif  firotielit  iron,  bnt  are  nnw  bting  rvjiUoiMl  li^  dm!  Inn  niw* 
on  lliw  wirv  of  ornitomj.  Tlic  liolo  an;  borfd  wol,  and  t1ii<rofor«  vntt«r  pl|iM  HS  alan 
uml  In  «iiiduct  wiitor  u'llh  m  umt  ■  hcMl  u  potniblc  to  Iliu  liuniliob. 

A  grtM  aiiMtug*  in  luinic  inacliinu  drilln  wurk«<l  hy  mmjinMcd  4ir  U  tlw  (pis  la 
ventilalion.  Tin  bcaltli  of  (hi'  wutkiiiBa  mffLT*  iibon  drilUug  b;  hand  tbroagh  lb* 
oonliniial  i-lbnlion  «iiKd  b^  slrikuig  Ihs  drill;  alto  tba  iTslnpcd  pnaition.  oll«n 
rnqtilnilK  whlln  drillln|t.  it  iiijtirioiii. 

'riio  miiag  altoot«d  In  tlnklng  anil  lovrl  drivitin  for  ona  jau  amoantad  t<>  tWSDi  or 
toon  tliu  th«  coat  gf  Uw  vbula  maeliinv  driiLiag  |4ant.  (J.  Z.  U. 


IHPROVmiKNTS  l.V  UI.VIXO  UlCIIINKRV  K  rHl'SHIA  OtrRINU  TUK 

YKAK  ISHD. 

Fiwwm4«  «arf  r*rA<i»«-Baj|ni  AW  J*m  Btf•^1e*r^»teln:^^€  iu  Pf*mMt»  vUrwaJ  rfw 
Jairtt.  ISW,      Zc\ltfhfi/t  /Ur  dm  Briy-,  Jltllem.  aaif   S«fVata-WMM.       1'*t. 

XXIX.,  re-  xK-37e.   Fuidi,^  iiaif*.  i&-:i. 

DxfiuasocxD  enwt  IIakd  Domm*. 

MaehinM  («t  Wtny  ■I'  ^"^  '■'*'  *•  atoiitoiu  In  BiBnlnf  pl»Ma  hn*  tatm  vwj 
moob  into  nae.  POnr  an  racominasdad— tba**  of  UunwhUd,  OihknMbtar  and  Knap^ 
W«(g«  and  fVlatr,  and  HuMoiaun.  Thtf  ar*  roUrj  drill*,  bavii^  i>CK«>l  t«Xb  onUinf 
td|t«*  In  clrtconfcrcnee  of  drilL 

Tb«  IIiiima>n  macliiiio  U  a  drill  inatda  ft  drill.  Ibc  c<a>ti«  baUf  ft  IwtalidtliBpad 
too],  irbicb  bmtk*  up  (hu  cot*  inada  bj  tba  out«T  drilL  Fnor  ftMa  •(»  nuaaMry  la 
work  Ibh  drill  la  one  ihift  cl  eifiht  honn.  and  in  tliat  line  St  la  M  feel  can  be  b«Md. 
tb*  drill*  baling  a  dianKlcr  of  IS  iMbu  for  the  lan{«  uno  •ad  \\  Ineb  fur  ibe  aaaln 


« 


p 


MAcni5it  Rovini*. 
The  only  machine  which  hu  attmclcil  Mtnition  during  the  jMr  i«  Rniiiilt'i  Patent 
Hvdniiillc  StfiTic  Boror.  Thlt  drill  U  elraulur  niiil  nmltcn  n  eorc.  luid  U  driTcn  by  two 
liydmiilie  fiiiriiiM.  thi-  prmiiiri  nt  wntur  bdiifc  dnrlroiil  fruiii  t)i«  pniiiping  column  In 
tlir  iluift.  Tile  nhn'ii-c  wnter  and  alwi  tlii'  full  iimenitv  <.4  the  nnier  can  i>e  luiide  to 
pMc  thranji:h  the  hollow  drill,  t"  ttsih  the  liulc)  nnd  tlie  full  gmwinrc  of  WBtfrr,  bf 
SMMU  «f  a  piiUm  alUclied  ft  Ihc  drill,  f"rc«i  tlic  drill  >^li>iit  [lie  rock  «hiUt  ruUtluft- 
It,  Lborcfiirp.  dnoa  n<it  powiler  the  itanc  like  iho  jiomiiwioii  boiwn.  iicir  grind  It  Uk* 
tli«  lUaiD'nid  liiiretK.  but  it  hro«kii  tho  tlmw,  [lie  drill  luting  pecqlUr  cutting  vdfM. 
It  iiM*  abcnt  oiie-lialf  (mbie  toot  of  water  |>cr  minute- 
Ex  Pio*tTiM. 

ComjiTOBiad  priimatic  iraiii>o»i)er— "  Cart-nielienpottder"  — ii  made  np  in  »oi»ll 
oBitridge*  alviiit  1)  Inch  Inngamlf  inch  diameter,  lia  com.  coinpartd  with  ordinaiy 
gnnpowder,  i>  u  I  lo  1-43.  bat  eiro*  a  better  miiilt  w  ITl  idol. 

Fairholmc  and  Co.'i  wnndpowder  iin*  wilU  tereml  t.riaU  gin-ved  itaelf  Ui  l>e  iiiiKBtiii- 
facttiTf.  It  eonninU  of  KKO,  (im|iiir»),  61'i  per  eeat..  mwdnit  S6-S  per  cent.,  ami 
■nlphnr  IS'l  per  cent. 

Compreucd  gun-cotton  kw  f^vun  bettor  mnlta  than  oiptictod,  bat  ha*  t«  b«  kept 
oxceodlDgl;  dry  ti>  got  itoiid  rcault*. 

NiilielV  oiploairo  ireUtiiie.  or  gelatine  dynamite,  hu  been  tried,  imd,  eoinpared  with 
dynamite,  giroi  fftti  nunlti,  lt«  emt  ii  liigh.  bring  ncarlf  Iwiee  lliat  of  dynnmit^. 
The  iinacponntnblc  eiplntlnn*  npeiirring  nt  two  cnlUono*  In  Oonnnny.  in  mngazlnc* 
■tured  with  jiulatlnn  dyiiunlte,  hnva  enntinncd  mining  engiumn  agalniit  lt«  ntv. 

luoK  Sa.irt  TiuBBK. 

At  the  Hliammck  Nn.  S  I'it  ( We-<t|>linliii)  [lie  glides  and  huntnni  art  of  wwugte 
iran.  The  biii>tanii  are  of  an^lc  imn.  nnd  nrc  fuilencd  to  wrnnght  Inm  rinf*OTCrilM 
fliod  in  tlio  pll~  The  gnU«  are  of  cbanuci  iron,  faiiimiiil  liv  IhiIu  iinil  nut*  to  tha 
bnnton*.  Tliu  gnUU'«  nn-  10  yardt  Uhik,  nud  enAi  length  it  fiuteiied  to  tlirce  buntCu*. 
The  goidoi,  bnnt"n«,  and  rinit*  M«t  JEl  I6i,  1".t  ynrd  cMPideto,  with  labour  and  toa- 
teriaU.    In  fanrtecn  daya  ISO  yonli  of  th)>  woik  wai  Anlthtd. 

Ppmp  worsid  tt  A  WxTna  CoLcu^r  ron  la  a  TiUKturiTBR  or  Pown. 
At  tbo  Uni  Mine,  Unlcnte  Msrlintlinrl,  ■  pump  IDS  yanb  below  the  main  pnmp 
roda.  and  EM]  yitrdi  from  the  ihafr.  ii  wcnked  by  mran*  nf  a  uatvr  column,  which 
derive"  in>itii>ii  fr'ini  ii  plniiifer  worked  by  tW.  main  )iitnip  mU.  lly  tliii  incani  a 
jiisten  in  mnrcil  luiekwnrd*  and  forwanli.  lo  wliieli  it  allaehed  a  lifting  and  furring 
pump  ut  the  other  end  of  the  eotunm.  An  air  i'chcI  U  atlachud  to  the  cr.bimn.  and 
the  whole  luu  been  at  work  for  aDTcral  month*,  working  welt  in  all  rKcpccta. 

nt.tieR ski's  Wibr.ropb  Railwat. 

At  aevoral  I'ollicriea  aiid  iron  mine"  in  Uermnny  Bloiubcrt'a  ro|i«  railwayi  arc  BM^ 
which  fonaiit  In  aiiipendiiie  one  or  two  ropr*.  or  MToiigbl  iron  riidt.  from  pole  lo  polA 
over  TOBiU,  rivera,  etc..  at  any  dialnnce  *b>ive  the  mirfuev.  on  whieli  trama  nr  Ckrriagca 
arc  liiitiK  <rti  wheel*,  and  uhieh  are  iiiuv>>d  )«okHarcla  and  fiirwanU  by  an  «ndl(M  rope 
nlp]H>rtcd  ntid  futcnrd  ti>  the  mrringe*  bcloM  llic  uther  rope*. 

It  ia  only  used  for  abort  'lialancpi.  to  lake  slog  nr  dirt  I"  refuae  licapt.  or  nniall 
igtiantllloa  of  mlncnil,  and  their  great  adianti^a  ii  tlutt  thev  can  cmaii  uneven  gnnnd 
at  little  trouble  and  eipenio.  Tlie  apend  nwehot  Koniptiinea  foiiT  milfu  an  linnr.  trani> 
porting  |<eT  day  of  ten  hour*  a  (juaiitily  nf  100  to  MO  Umi  nf  mineral,  ai  n  riwi  jw^r  ton 
per  mile  of  about  *iip«iiae. 
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VlXTILATOnB. 

A  Prltrr  vtnililnUv  Iim  bomi  nnvlod  at  Ih*  IlrnclitUuw  CotHerT-  It  U  a  c««ul- 
fngsl  fun.  irilh  tcrew-lik*  v»iii>^  Imviiik  a  iliainvhrr  nf  St  feet.  VTItti  a  *pc«d  of  tM 
ravnlullnn*  pot  minute.  Oie  inlet  drift  haiing  an  ai»a  of  24|  i>iiMir«  f«*,  tb*  qiauUty 
of  air  nliaiiatml  iwr  iiiiiiut*  aiiianTitid  t«  17  J18  cubic  fret  a(  ■  ipced  of  1.1  lb  fnt  ftr 
QUButtv  the  iraCei^giiugD  iitaii<Uii|i  ot  1-^^  iiifh. 

A I  u-CoM  PR  ewouf. 
At  tlm  Inul-mhiD,  l'rlodrich>irgm,  a  SmniunlliT'*  lur-outiitiniwi'r  Iim  Imri  lg|llacoJ 
bj  ona  of  l)ii)>oiii  and  Kntnciilo'.  TUc  p«nlUrit>  nf  tlii*  air-coini-raHor  if  that  liltiv 
^•OS  ii  wMtt'd  K'twwii  tlip  iilttiiii  and  tlir  vilt  valna,  aiiil  that  water  U  [lartUIly  iiwd 
in  driving  tbc  air  boforv  tlip  jrittoii.  Tlw  wal«r  i*  foK«d  Iii  aimall  ((uanlltj'  at  llwrtid 
of  each  tiriik*  in  thi'  form  of  *pi*J-  The  iiiLtt  nlvea  are  ia  *n  iiii'lincd  pnaition. 
training  Iliutvliv  a»  Inrriiuuil  arva.    Tho  fuUoH-ing  iithe  roauHof  MpcrimaiUwidei— 

S|>t<c(l  iif  iiiatciii  |irr  upcniid  in  ttvl  S        H        Si        *        H 

Nnmticr  of  ilrolim  ]vr  mitiiitc  .        16      SO        25        SO        SS 

Cable  fpot  of  air  rom|irp»cd  lo  git*  <hio  ouIho 

foal  of  air  at  h\  atiDo>)ilirre« 

AmniiDl  (if  air  drawn  Into  cumprtiwot'.  at  llw 

tfinjifnilurii  and  prfunm  of  tlir  ■tni"t|'li«re. 

Ukittg  (lii<  T'lliime  of  cuiu)ir«aNd  air  ••  ntiitjr   (Hti  Oitt     OM     O'SB     On 

The  •l(«ni  engine  working  tb«  coaprMioi  hu  one  tteam  (Ttinder.  I  tcvt  7'7  inelM* 
diameter,  with  a  3  foot  11-3  inehai  rtnike.  Tlio  ali-MiDiirBHiiig  cjrIindDT  !•  itriton  b^ 
tho  ptiton  rod  of  tlio  itsain  cjUndor,  and  In  I  foot  S*?  lueboa  dtainrler.  IS)  c»b*e 
t««t  uf  ail  ar«  <«m|<rMMd  jwr  mtnnto  to  a  praMurw  «f  (  WmmfHtmt. 

CZ.  B. 
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STBRI.  HAIL  OUIDKS. 

Sou  tar  Ut  gm'itonniiyM  mttaltiqun  ilMU  muafttft  d'BiterJ.     Far  C>,  DlXAHBT. 
Mn.  Umr.  dtr  Uinn,  I'ol.  f'If..  18S0.  pp.  MO-fiSS.     OneJitUiKg  Plait,  Xo.  2S. 

Tb«  unuigemciit  con<itt(  «f  four  guidw  (S  t-x  oroli  c^(e)  fiulaucd  lo  two  buutoa*. 

nwT^ili  are  i-ignn|«  mad*  of  •tod.  and  weigliuiK9kll(.|irm<4(*<riHlba.  prr/d.) 
Tbe.T  a»  H-6  mettn  loiig  {9  yd*.),  flahod  and  bottod  to  imk  buBtaw  S-10  >  0 1&  ■  O-ltO 
m«tTx«.  and  Mit  I'&  iMtrM  apart. 

In  llie  «aI1iiig,  the  Inintoiu  are  net  intu  catt  inm  •ocliota. 

In  tlte  liibbiog,  iron  dreloa  of  U  •cctlon  reit  upon  (he  rlU  t4  the  IvbUiig.  and 
tluM  drclaa  carrji  traniTcm  girden  lo  which  tho  niUi  ar«  atudtad. 

Two  mllltnelna  (ODTA  in.)  aro  Icfiojimt  Mooon  the  coda  <rfth*r*n«  for  MfUirifln, 
klid  Ihe  holt  holes  in  the  laiii  and  Aah  (lUte*  an>  tnute  onl  in  llir  iwnal  najr. 

Rail  guitio*  arc  gcacralljr  (in  Ihl*  erne  thv  rwit  wrro  oire|>tkinallj'  low)  not* 
Fi|ii-nili(  than  wood  1  bul  U.  Dcnunet  tliinlii  that  thr  adillikuMal  eual  U  mrm*  tlmn 
comjioniatod  for  bj  their  niparioT  TlfliBtj  and  darablUlj. 

Coot  wRns  Snin  TraBn.  *  kaa         rwr^ 

0.— aiWre.—  FwiBia      £    a 

Gaeh  tjtcia  «Fi|[hed.  tndndiaf  bolt*.  ISI  li3oa,  and  <«(l  90  biAca 

pw  100  kilw.  (-too  lb*,  at  £U  tL  -M.  per  loo).    TV;  m/n 

pUeod ever;  3  mttrai  {1X0  fnu.)  - SilW tf. l£t  St. SIM.) 
TboarhclnloliiontBratmoaktlieivnd-Sa  ■  OOS  »  tflO)  ■  S 

mMiM  -  <H82  Mb.  Mtn  (fllS  oub.  (L)  «<>«U>|t  *■»  h.  {U, 

lOOSd.) 


To   «uth   circli^   thvre   &iv  8  bnlta  kiid    wmben,   IIS  frniic* 

(U  8-Jld.) 
En:(illi.tt.  I  CI  fr.  (l*-  ii'SM.) 
TotuI  fur  wfh  oiicla  oi>iui>1oU>,  mul  |>Ihi'i'J  iu  pit  i>«r  tuutro  uid 

prr  [ntliinii 

b.—NaiU  .— 
Tlioru  aiv  ■!  ni«tr«Di  uf  roll  kuIiIh  fnr  ncli  invtrg  of  *Iiaft.    I'liv 

i  mvtrv*  »'i>i|[li  116  kilut.  ■!  14  fr.  per  IW  ki1«i.  (256  lbs. 

U  jCi  L-h.  jMT  loii]  -  Ii3-S4rr.  (£1  S*.  9iL  per  fin.) 
Fotdng  guidM  into  diaft   IDS   fr.  |)rr  ludrv  (iji.  lO-Sd.  per 

fUhniu)      ,  . 

e.—filS  ytoid! — 
-6   *    OSS  •    083.     1  cf  thom  far Stt  luttrv*, wci)tliinf  7'S  kiluK 
Mid  cu«lLiig  9-S8  fr 


Pnno 


il^ 


31-ca     2  «  4 


1IJ-Z4      1     3    (I 


I'SS 


110 


I  10-8 


1     ?3 


TuUJ  per  mnlro  und  p<T  fittbom 


wm    3  14   e-a 


Cent  wiiiEiix  UniTt  Wallkd. 
a, — ShuIqiw  .'— 
Tlio  bunlcoit  an:  pWcd  1-B  mclnM  (4  f»*t  lOt  iiiclim)  »p«rt,  Ihvy 
u«  nf  .alt.  S^IO  ■  0-15  x  O-SO  (S  fret  lOj  itiplin  x  6  ' 
8  iucliiM].  Two  Imntou*  iraat  IS'8  fr.  Knch  pair  Kqnirsi 
8  bait* and  WMlicn  -  S-<>t  fr.  I'uttlntt  u)>  li<  *luift  -  SU) 
fr.  Total  f<ir  each  )«ir  of  bniitolU,  £404  fr.,  wllicll  t*  piir 
mptiv  mill  pr  fnthom 

h.—RaiU .—  I 

e. — Filk  plain:—    i 


PnocB 
iwr  Matr*. 


PerFw, 


iMabnve... 


TcitAl  ptT  iDctt«  and  per  fatliom 
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If  tbv  (piidm  hail  been  mide  of  oak  0'16  ■  018,  and  outiug  180  fr.  tli«  luclra 
eabo  (6'89  "  i*OT  iachpn  at  fa.  |mt  tab.  It.),  the  c™t  per  inctn  would  liiivc  \u>*ii  194< 
fr.  IiiDtoad  nf  III-24  (til  S*.  4d.  per  fni.  Icittnut  of  £1  a*.  OiL),  witli'<iit  iMng  into 
•Moinit  tilt!  oiut  of  ervctioii,  nnre  **iwii»ir»  in  ih*  cut  of  vroodcu  tlian  of  irau  or 
•tcd  gnidn.  J.  II.  M. 

AIR.COMPRESSORS-LOSS  OP  PIIESSUItK  FROM  FRICTION  OF  THB  4IB 

IN  TIIK  i'lPKS. 

KrpiHtnenfaila  am  Tuimtl  ifw  Saint-aatKaril  nr  fSfWlemeiil  tit  I'atr  r«mprim4 
tn  tonyHfi  comluilrt  n^lath'^HH  pour  It  trrmtmutioii  ittjbrvft  molnierw.  Par 
K.  Stock*i,p«k,  iHginitHr-Vk^  df  Serrier.  Bfe.  Cuit.dn  Siina,  t'el.  ril., 
atr.»,lSSO,pp.2&7.sai.     Flatet.  lOlS. 

Th(  (a.«fliclmt«  of  friction  010011;  glvvii  fur  tlii'  rtnw  <if  air  t)>r"ii|!li  pipe*  bcinfc  at 
varianco  with  Ibe  poetical  •iptriMirs  of  M.  15(iirkal|n.T.  Iiu  luu  mudr  ctpcrimciiU  at 
tho  Sabit'OoUiard  Tnlinrl,  and  fliida  tlio  lou  uf  iitviiun  to  be  TCI7  muoh  let*  tliaii  tlial 
given  b;  tbe  ordluarj  formnl*. 

II i*  cipBrlmont*  were  made  vitli  two  pipe*.  Tlic  Ani,  ri,O0Oiranliil<iii|[iiiidT'8invhoi 
in  ilianialvr  (4,(100  ■  O'tO  inetrxu),  made  of  «*•>  iron,  faKl«i<al  tiigrtber  wiili  bijta  and 
caoutchouc  ring'*.  Tbp  Hcuiid.  670  .rardi  lung  and  &t)  iiichn  diameter  (o21 '  O'lG 
metro*)  of  wrouKlit  iron  and  limUarljr  jcaiwd. 
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Tho  qnuitEtj  nf  air  pMiliig  (wr  ifictrnd  «w  alnUtcd  from  th*  «tmk«  ol  tb* 
(MDipnmlir, 

The  prenum  fen  takrn  lij  Bminlnii  rhueki.  hm)  thi'  lFiii|<crst(iin  of  the  ur  in  Um 
pipe  hj  tlicTaionicicn,  h>  [utudbgiI  Ibat  the;  foulil  1)c  read  vithoni  mnoviDg  tlio  bulb 
hom  tho  Interior  uf  llio  \ti\K. 

M.  ittoclmljitT  rumv*  lu  (li(>  cotirliinini  IhM  !«  nlciihl*  tb«  lo«  rf  pnuun  it  k 
•efficient  U>  IntX  tho  qneitinn  ai  if  the  pijiv  cunliuiinl  wntn  Itoiring  at  tfae  ome 
folocltf  M  tho  atr,  aod  to  nducc  tho  Ikh  «(  prcHnn  fonud  fTom  mtrr  tn  tbe  ntio  of 
tha  deniitj  of  tlw  compwwul  i^r  t«  that  nf  wal«r. 

Thuikit — 
J  -  Imm  iif  prcwnro  In  atnuxphcrca  tor  a  pipe  <oo  motro  lonjt. 

a  —  Beo  [>an-,v'«  t«t>1o. 

Q  —  Volninc  of  air  |i*iitiiig  per  •eooiid  in  «nbif  metre*. 

B  •-  Weight  (if  nno  cubic  motra  of  tho  flawing  ajr  !□  kilogtamtHa. 

J  -  rf.  Q*  « 

III  Bugtiah  iimta  when — 
J  —  Lou  of  pioHuic  per  jrurd  of  plpCL 

^  -  .A.- 

a  -  See  Jlarcr'*  tiMt. 

Q  —  Cubic  fivt  per  aeennd. 

i  B  Win|[lit  ot  oiir  cubic  tuot  in  ouncM. 

J  -  I  A  (^fig)'  -  *  j  O®!**  "Web  •W««lw"t^  -  *  Q'  l<HX307n. 

TotelloM-  J  J  -  (^  Q' 2)  OmOTSS  f  when  /  -  length  of  |>ip«  in  f>nh. 
D  In  Dan;'!  UUo  -  tho  dlamottr  of  tlie  pip*  in  brhM  diridal  b;  30-37. 
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ll  will  be  obMTVcd  that  M.  Stocknlpcr'*  fcriDiila,  though  ngredng;  more  nou'tj  with 
th*  ntulu  of  (iractlciU  cijKrlmcuU  lliui  Ihane  of  lliu  otlior  uWri-cr*  ijuotnl.  giva  t> 
IPM  of  beul  UnFFT  than  u  found  tu  b«  roallj  tho  owe. 

■    J.H.M. 


SKl'AKATB  VKNTILATION  AN]>  ITS  COST. 

Uirr  SrparalvnilHalion  mad  ihrt  Koitm.  Fan  U.  R.  Vi-tsatlM.  Ja\rtuc\  Jir  da» 
Berg:  ■">''  ItliltfinBatit  im  Kiaisnielf  SavlUnt  a»f  dm  Jahr  168S,  Fig:  1-fc 
FlatMl..pp.l-ll. 

In  H'vtTml  tnliiM  ill  Oormnnj  wpimb)  TcntUatlon  ha*  bMn  adnptad.  A  ijalom  of 
[np(w  ia  nw-'Lttat^  <.•>  vnnvvy  itw  BIT  from  lhi>  tiirruov  In  the  )»iint  "licro  it  w  r«i|itir*d 
iinilcr^iuiiil  nt  li  ■ufflcii'tit  |iri»f<ir<>  to  oviinxmic  frii^tJuii.  cither  to  iiiuu  into  (he 
working  I'Uce  or  I"  Iminnit  power  to  ■  vcntilnlJiig  m««:hiiie.  Tlio  MloM  lug  formula 
will  «ii]klil«  (li»  l(iu  rif  jirfMiitv  tlimiiBli  frlcllim  tn  In'  raJoiilalod.  It  lioi  been  foniiil  to 
agrvc  with  vxpariinvnta  moilv  hy  Dtaekaljwr  in  the  Ht.  DntlmM  Tiitnid. 

Wlura  Z  •  Wat«r-it*iigc  in  millimetrM  of  Ion  uf  preMiire  of  air  from  frirtion 
Ihrongh  mnvbg  in  pipci. 

I  "  Tlie  U'ligU.  of  i>i|™  I  ,„  ^^(^_ 
d  "  The  dia.  tif  pi]iM       ' 

■  =  The  vclot'itjt  of  the  nir  in  metrei  ))er  umniil. 

t  =  Weight  of  1  cubie  metre  <A  eomiiretMvl  air  at  a  temperature  of  £0 
degrees  C.  {taking  Into  accmint  heat  li  tlw  nune]  In  kibgrammca. 
Talili)  I.,  paip)  33.  iihi'Mii  tliv  liKu  of  iiriMiitv  "f  air  on  flowlag  thmiigh  pipni  a 
length  "(  IjDOO  iiietrm.  at  dilfureiit  iiiitiul  |nv«iir«>  uiiil  with  ditfi-rtiiil  alxiil  tuUw. 
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A1  Ihr  n*4at1  filllfry  7jiikirri'il>lii  9uai|y,>»Mwl>BMll»ll«HWf  awi  thnr  ymrt 
luVB  cnKlt1«l  lilt-  notl  <if  xiicli  M-ril  iliili>iii  lo  tw  pet  iti 

The  cnil  of  1  ciiliic  iiu-Irc  '>f  air  rvilucrd  frnn  •  prMnm  «t  8  ■tBoapliatH 
•idditlmial  pivutirp.  to  0  FitmoiphiTi?  pivunro  hu  tmn  f-uuHl  tn  Im  4'Sd. 

g. — llipn  l>]r  •iiiijUj  nllouiiig  tlio  oconpraMml  air  to  Auw  into  the  vorkingi  1  mbto 
invttT  (if  air  v*!,  4  2(1. 

}.— Bj'  oniiilojiiig  a  Kirtiiig'a  Ii|<iwtng  apjanitu*,  wliErli  dimiri  aitarn*!  tit  loaarfat 

the  unujirmnl  «ir,  •iinilar  tu  an  iiijvctor,  tllo  coat  U  _  .^  —  "eSlld. 
e,-  B.v  umploving  ■  Wunlf't  trannnlttcr  to  drive  •  Itocit'i  i<*nllU(<rr  iIm  ouM  baa 
bMU  foDiid  to  equal  ^  jj  -  -ISSd.  |wr  cubit  nwtm 

Thoie  cmU  arc  ciduMTe  of  ninortintioii  and  inteml  on  oapUal. 

JUr  eompnMwl  1>}'  a  cti^lrlfugal  ventilator  u'duU  Iw  funnd  lo  be  the  obMfiMt,  but 
tite  pmnuTV  nf  tiicli  air  uv-nU  lar;  fnnn  10  to  liiO  iniUiiiiolrai  ■vtffr-gaHga,  at  an 
arentfpiF  of  (10  milliiiu'inx.  Iii  TahW  1.  10  mitlimeirvo  «ati-r-f>aii^  ima,  himnxr,  hMn 
taken.  Ontrifiipil  vmtiUlcn.  nnn'  alinivit  iiiiii-emllit  adopted  to  Tvntllata  nitnci^ 
eou1db,v  a  niorliiiaU'Bl  K'liiriviiiiH  be  made,  olillc  ivntlUUnK a  inlnvaa  uaiial  lo<>;dn|>nM« 
air  rin  ihd  eiil  aliL:  t/>  be  uneil  for  urparate  ivullliitSon ;  or  acfarate  ccntrif iifal  voiitl- 
UI'iTt  iTiiild  )>•  adiiiitnl  Ui  Mtnd  t\ic  air  tutu  i1m>  in!iii>.  Ur.  A.  IlrandL  tnfiiwor, 
fc-r  tlie  [iiiqioM  <if  HviiiIiiiK  ouijirewvd  air  llimu|cli  6,009  metre*  of  f^iiiny  in  tha 
Vorail  Tanncl  Work*,  lued  S  cei>trifu|n>l  ventilaturt,  one  jdawd  in  front  of  th«  crtlicr. 
The  eii^iuei  li>dloat«d  2D0  b.p.,  tlie  prcwaM  aiDOiuiting  to  3*C  to  4  molnH  wMfr-gauga^ 
or  nearly  bntf  an  alninaphcr*.    Tbo  fullnwltig  ncalte  iivre  obtiuiied  with:  — 
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^  rimpl}  omiilnyInK  ■  oealrifu^  ventflator  at  a  mULot}  to  comprMa  air  at  th« 
Mate  tim*  wliiLii  itikclia^iiii,  (he  cMt  l>  amalL  m  It  ha«  bet*  aaMrUlued  at  llie 
Zaoknvda  colliery  to  e<|iu]  KlS&iiL  par  cubic  niettT.  Thl*  i>  Mnall,  but  ili*  ^nMniv 
obtained  In  iiiieb  ca<eti<*o(r«idy  MflkieDl.iitilMiby  a«p«tdif  only  Smetrtap(r  Memd, 
to  <n«rcoine  Uie  (riclion  in  the  PE^- 

Bjr  Bnndt'a  il  rsntrlf  ngal  KDlllatw  lyitmn  tin  eort  <na  (bond  lo  b*i  at  a  pnaaf* 
of  ono'fourtli  aliuiaiihcrM,  -fiTCd.  im  cubic  mrtra.  WHk  air  eonninwitm  wmfhlnw 
at  Ibe  Hariun  oolllerr  ihii  c«t  waa  '7t1d.  |>f*  oulrie  tooln. 

Poaor  may  be  ti*n*iniu««l  utidcvgntiml  by  mtwii  at  tkotrfcUjr  erMled  «  Urn 
nrfWe  and  taken  nndeigimuHl  rithar  In  «apprr  witn  ur  hy  oU  wya.  1W*  haa  hna 
dOM  a(  UUuxy,  and  Uoaarh  SImdmu'  and  llaUfci^  Ibe  telebratod  etntrbla^i.  an 
pripariiin:  ana  for  tba  eellkvy  ZankenHbi.  nhli-Ji  emli.  aith  ([enamlnr,  ■■glaw.  ele. 
CSMXaud  whioh  with  -ij  lo  R  h.p.,  ail]  irauaniil  S  lo  e|  hp.  (BO  far  omkilntyl.  ia 
a  M|»ralo  ventilator  whidi  il  ix  nlealatiil  aill  ik>lirrr  GO  to  TS  cnbie  nwtfMuf  ale 
per  Tiiiniitei  at  a  tot*  of  <l9Cd.  per  vobie  Mttr^ 

100  rulric  melrei  of  air  )vT  mbut*  voalil  mlho  fd«  40  mm  a  Mti.  and  lalilnf  Uw 
(aln  nf  health  and  iMMwod  mirk  dona  *nr  nctMo$  a  fdMllfnl  ainn^y  uT  ttmlt  air, 
the  antlior  n*tui«a  In  «ay  thai  |1»  Bm  cnt  nf  wpunte  MaUlatlM  cmM  te  flwwad 
iaaynr 


TABLS  I. 

Mowijro  IiOSB  aw  VtmvM  or  CovpsMmi  Ant  naotan  Fuertov  n 
PipM  1,000  MsnM  Lova. 

N.B -rUi  t«  l>  ffdncpil  in  Uif  iwM  ptataMta)  w  •  MtoMloa  u  Ika  IntUi  at  ih>  Plp«K 
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FRKNCR  MlKItRAL  STATISTICS  TOR  I8W. 
SlalUti^a*  i*  FlmJiulrit  Hi»eralf  dt  la   jVaiKf.      Prodaclio*  d«t  eomha^tU* 
tninifamt.  Jn  fattltt,   drt  Jert,   drt   l6Ut   il   dm   *ei*ri  fndati  I'amat*  1879. 
Anmaitt  dn  31<ic:  S4r  7.     UtuMfrrt.  Tom  XVlt..  fp.  SW-SM. 

TbU  p«p«r  eutultu  cd  imn  Ubt«*,  •hnirtng  the  jimductiou  id  eiaJ.  Ii|tnit«v  '"on,  M»d 
•t«fl  ill  ilcUit.    Two  tt  tliMr  tra  liere  gim,  nt.,  tlio  pniductioii  tS  coal  ami  Ugnlta 
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TRB  S-URnnUCK  COAL-FIELD. 

£n  Houilltm  ft  Um  Vtimn  SidfnrtiijtiH  de  la  Soar.     Rxtrmt  d'un*  nvHt*  imr  tr 
dUlrioi  <m<iii*1fi»t  ^  la  Soar.       I'or   K.    [[iMI-imiNB:    Trttdml  par    U. 
1)1  V*iu.    ««Hi«  F«>.  df  Ui'*».  Sir.  S,  Tome  VJI.,  1W«^  FP-  *S7-*85- 
A  juprr  lui*  nlmili  lK«n  rmd  on  thli  coal-aoM  bj  Mr.  A.  It.  SkH}**,  ftnd  pubUabad 
in  Vol.  X  X  VI I  ].  of  thv  TMnwolionn. 
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An  nnmiMtafful  ■ttomjit  aa*  mul*  &t  Qcrhaid  Collier;  la  IBI6-IB10  In  iwc  « 
l«c<iiiinttT»  *Mu»-«tiftiii(i  nil  s  tokA  nbniit  £.000  ntrdi  In  InnRlli  Uld  down  with  rail*. 
TIw  oii|{tn«  Miw  Iiuill  nt  Hfrdlii,  but  it  «uiitil  iiut^  iiimIo  in  wink  nffnUrij. 

J.  H.  M. 


THK  MINEBAL  STATISTICS  OP  TOE  RIKnDOM  OP  SAXONY  FOR  THE 
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pp.  1-187. 
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THK  OltEASING  OF  PIT  Tl'BS  WfTH  CLOSED  ASLE  BOXKS. 

SinrUUuiiff  fom  .Seimirrrii  rO»  Fiirdfrwagm  mil  ifr»rAloitcii*B  Sa^^'^^lr^trl^  amf 
Jer  Ki^mifft.  StpiiilfOhUnffruhf  Frxftlrirhnihtil  h*i  t\*i/iFbr\lckfn.  T'vit  IlRRHS 
lUruAMM.  ZfiUeSrifl  dtt  Brrg-,  Unllnf  und  .Safiitfn-itrttn,  f'ot.  XJCIX., 
jf.  00.     PlaU  V. 

The  &\Im  of  the  tiibt  run  Iii  k  ciiviilu  nuliiff  whlcU  fiiriiui  thn  ulo  bou*.  kdiI  at 
the  wno  time  n  rcocptBcle  (ut  prDuw,  for  tlifl  cuiiiix  or  tubo  onlj  tlU  <li>*v  mumt  ihs 
wtl*  Kt  lu  oiitLi,  wlklU  tho  mUUIb  i«rt  U  nutdc  larger  iii  diniiieb-r,  «o  thnt  it  coo  hold  ■ 
«ii|iplj  <)f  KTVBM  wliioli  liiUrimtM  tliv  ulo*  In  thg  boio*  roxlil.T. 

The  gnmte  mort  ht>  thiii,  nnd  thu  tluck  tub  (f'*"*'  '■  "i*^  ^'i'"  ^  nibmlttlng  It  to 
piaHurg,  which  ■£  tlio  naiiw  tinu  (orcM  the  pnan.'  i>iU>  Uio  (troMe-nuliiit  round  lh« 

A  ■mall  *ir-]<iiniii  fKrciw  Hir  indi  a  Tvncl  partiallj  <IIl<.il  with  |frt«M>.  Tbp  tub  Ui 
be  grcfucd  U  mil  into  thi>  kipbup.  uitl  while  bring  emptied  n  how  plgw  attiicliwl  to  tlie 
tiottom  of  the  grauo  tcusI  It  plnccd  over  an  n|wning  In  ibo  ulc-box  ciuiii|t.  which  U 
cIomhI  lij  n  Bcn»r-ca]>,  and  nn  <<pi3iilnf[  a  tap  attached  In  the  hoM  pljn  gTeaiB  U  foiMd 
fniiii  till'  ojr  vvm<l  into  llin  aiIh  nudiiff. 

Two  ininutea  nre  ooea]iieil  in  ^reaun^  the  tain,  which  nlll  run  four  wwIm  without 
having  to  he  re-fcnMod. 

Xi  tliD  Cnlliory  Fricdrlchathal  SaBTbrflokim  GOO  Cuba  arc  grraaod  with  3  ewU.  of 
IzTi'Mi;  p>'r  niiinth.  Tli«  uTaun  t<«<Ml  hold*  89G  lb>.  nf  ipt»i«,  *o  tliat  when  full  it  lant* 
more  tlian  a  montlli  and  thr.>  air  piiin]iix1  into  the  iimwI  k«iH  t'ltltcioiili;  omnpnwxvl 
for  three  wmIm,  falling  in  that  time  frfnn  8  almojphere*  prMwiro  to  H  utm<wphem. 

NcH'  tnlii  require  to  be  groawd  more  frdjiionllj,  aiiil  a  bod  i|iinliti  of  groau:  will 
Tei|iiirc  onolher  atino*iiliere  more  priMturt  Ui  funw  it  into  the  atle  boiiM. 

az,B. 


nmj  DEPOSITS  OK  KITZBirilKL  IS  TVHOL. 
DU  SrslaijrriilalltH  eon  Kilthakrl  in  Tint  amd  Jrin  aitgreiutHdeH  ntite  SaUbnryt. 
Von  V.  pD»nn.     Arehitjir  praclisrU  Ottitugir.  Vat,  I.,  pp.  S&7-M0.  tcith  Jtr* 
Utrgi  Jbtding  Plain. 

Tlii»  IK  s  c"iii)iWto  iii»iici([™iih  of  IhiB  iniiiiii(r  di«lrii-t-  Kiviuft  vwry  detail  n.«iHwtinit 
tba  Kn<lo|i]r  and  the  plijficiil  and  uilinrnil'i^uil  clinmf  Ivra  of  tlie  veini.  In  dcHondlng 
ordw  the  rwk*  of  the  regiou  nre:— (8)  Gluciul  Drift  dermiti.  (T)  the  Pnrtnoeh  Bed« 
(Dcilnmltf).  (K)  the  Mutehelkalk  (Middln  Trlot),  (S)  RaI  llreecUU'.l  I/miol'.iie.  (*) 
The  "Mlpiiiliipr"  Sinib'lune,  (S)  ■•  (intuwacki' "  SUtM.  (S)  Uulomiiiv  Liiowtone.  and 
(1)  Cln;  !^Bl«,  No.  8  eimptdd,  thcnu  ruckn  niiRv  from  the  Lower  Silurian  t«  tlic 
Psrfplan  and  wero  fnrmcrlj  gronped  ttignther  bji  '■  Qntuwaeke."  In  the  Ea*lcrii  portion 
of  the  dintrirt  ihiro  an'  thri>i<  mliinral  tniiis:  a  Nortbeni  claj-nlatf  tiin«  with  the 
MitlrrlxTg  (•Mift'cr)  and  Ijiinviiliavh  nmivo,  in  Salibnrjc:  a  middle  i«nc  cliampteriMil 
by  limeitoiie  with  the  mine)  of  Brand  in  Ponton.  Leogaiig  in  Snliebur^,  and  Pillcrme 
Iti  Tjriil;  and  it  Southern  elay^latc  xono  in  which  li  litnaled  the  Blirj'ilrin  copper 
lulnu  in  I'oiiKiin-  In  thv  Xurthurn  iKirtlon  of  tlie  district  aro  thir  mlnhnilvd  dilier  and 
oojipoT  miiwa  of  lUbrarhUliel,  in  which  not  nnly  nittellifuroii)  vrm  »rv  Hurkcd  but  aim 
rock-wit.  The  eontml  [lortion,  or  that  immcdiutcl;  lutruunUing  Kitibiibcl  itwlf.  ii 
mode  up  nf  both  tl»ti»  and  llmuntonH,  and  (xnnprt«w  the  Seliattburg  anil  SinuwoU 
mliiiM.  In  tlio  tjoulltarti  iwrli'inatv  the  iron  ininiMof  CoierliuK  and  Iriiiiner-Ovbrw,  Iho 
fniijier  iniiitt  <if  tlip  Kelehalji,  Knpfwrj'lattun,  and  manj  otht^r*. 
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io*  coppor  PTrit**  U  tlw  pmailin^  on.  aeoMnfaBMl  lij  irca  fTTlUk 
Nicki-t  >t>d  ciilall  otm  oecnr  Ich  hvt|uvntl;^,  g|*leuB  nriA},  rinimbar  kitd  itttite  mnvarr 
M  tmiH  (iiil;.  Ill  •OHIO  lodM  <|uarli  i«  the  ootniiiciii  vnnitiiff,  iii  otbcn  nicitc.  at 
LtcguiK  and  K'lbvrMiliel  i^vtMaiii.  aiiil  baryta  al  the  Uratlulp  lu  PUIcner.  In  ttui 
j<Mt  1874.  the  proilDeliun  in  iiwlrical  toM  waa: — 


Cnppor  on      

NtcJwl  Biiil  Culiolt  ona 

Lead  atv         

Iron  oro  


UOl'611 

7-000 
17t)GS71B 


Plaiu  and  MCtian*  of  Ih«  ehici  mlr.M  aoeomganjr  the  numolT.  aa  wtU  aa  woMknU 
lidiita  oF  petrulofpcikl  mid  arctiD»<>liti|tloal  Interact.    Thctv  ii  alaa  a  oolMmd  Ksolciflal 
map  cf  tba  wholi-  diitrict.  fl.  A.  L> 


THK  OOLD  DISTRICT  OF  THK  TAUERN  ALPS. 

Jhe  OolJbrrffitHif  dtr  Hohtm  TVtarra  mii  bfonderrr  BfrtcttittNgit»ff  4m  Bamrt^rr 
OoUlerye*.  B;  F,  Poairxv.  ArcMtfir yrartitehr  Otnlogir.  Vat.  t.. pp.  I-HO. 
WMJiMr  Ur^fi>l>t<»s  I-latt4. 

The  gvaloR;  nf  tW  |tlaet«r-««raNd  chain  of  the  Upper  Tkiimn  moonUlm  WwMn 
tlioSabboTK  diilricl  and  tlu-Tjprul  aiid  (^irintliU  rciiiiiiBt'i  pliifflj  of  irnmat,  aMOeUUd 
with  BttraaehUt*  and  ^au»  uf  iiii:taiiii>n''"<^  limvalnni:  nf  cuinidi-raMp  tliirknou.  tOfHlMT 
vith  Bmnp  mtiiw  of  iwrprnlini'  and  lijTvnthciic  rock,  and  orfrljUig  — Uawtaiy 
dopwit  uf  Tardarj  agv.  Tlir  icAA  uf  tliv  nvi''"  'wciir*  !ii  thv  (piciat.  in  a  fRMt  anmbar 
of  volin,  iho  princlpii]  of  wliirli  niii  in  a  X.K.  and  S.W.  dirNtion,  a  fDW— iMt* 
CapMiallf  naar  the  Itoldlwrg  Olackr  in  tlio  cmtro  of  the  diitrlcl  ruiittliif>  In  th* 
oppaito  diivcliiiii,  \.W.  aiid  S.E..  and  rr»uin)t  tlu-  lunn  i-nliiisrr  i^tltm  hIiuiiM  al  Hclit 
Mi)[l«;  Tlie  nnrifCTnii'i  anw  d«-i.Tibnl  tmii  a  tiiiailxr  at  ivpanto  (croup*  <t  pai«Ucd 
lodna  whli^h  maj  bo  cnuiomlfd  a*  fill'ini  t.  A  •niaJl  ^ronp  at  Quldiorht.  •rltii  Um 
snnniil  dlrivtlon.  Tlili  U  the  nioit  whIotI;  looalll;  nontloMd.  2.  A  nnall  gnmf  M 
SaahUhiil,  Thii  I*  perhaps  a  i^iuthorlv  oxtonitoD  of  No.  I.  tnit  ibo  dirrrttnii  it  hen 
ni'irv  r><<»rly  N.  aiul  S_,  Mpwiallj  al  the  KMlailoii  minw.  t.  A  anall  Dortnal  ptin)>  at 
Soniiblirk.  i.  K  •cutltcrod  unnip  with  Uw  normal  dirrctien  (jfiif  to  Uie  axMh  uf  Iha 
flaclcn.  and  vxtsudia^  btwoon  the  Sandketif  and  th*  BdiboTg.  &.  TW  Oohtbois 
tt^1upaln1ad,vIlwtltdLaud,in■•hicb  thi'i«ln*«rai  «aoh  othar.  tk  A  tiaf  MTiBi mining 
nearly  N.  and  S.,  wllli  nnlj  a  «l%ht  N.K.  toiidenc;  tn  ita  auutlitm  atlenilon.  froai 
HitteraMcn.  bj  SUbFrpf«iinl|t.  lo  Riirlit*.  7.  A  thiek  ela*i«Y  <if  |iarallal  l»d».  willi  Um 
BOmkl  iHreetion  at  Kathhauibor^,  aonprUng  tlio  inat  caMerij  ifiM  mbua  of  iIm 
IVwom  AlpK 

GiiM  haa  boon  trorkad  In  thfa  nglim  for  Bwnjr  conUiriaa,  and  meh  of  Ika  dataUad 
doaoriptii'ii  tn  thU  mamulr  b  4aH*ad  fnon  the  idd  nlnia^  |dan«,  «oiim  vt  vUck  at* 
nrprDduoed  A  (tooln^ieal  mp  and  general  aectlaiia  tt  llio  <i>ln>la  ngtm  arc  glvm.  m 
well  u  BHitiiina  and  plana  on  a  Uiget  ataU,  U)uiUMbi«  th«  wowwawet  af  IW  goU  la 
tlio  tarlciiu  mine  dlitricta  abnvo  oniBnaraldl. 

Tba  ffold  oMiin  In  uviiiuto  (Mtlolaa,  laviabla  to  tlw  aalwd  tj^  NU*^  np  Inimtlow 
tn  tbo  iiaaiu  •hieh  U  thv  priiwipal  v^iu-ftlHif  (UbalaBce  <rf  tha  Oonaliy,  and  alw  Id 
the  Iran  and  uther  vitpliid«<  <•  liich  aM(ini|^y  th*  <|uana.  Tbo  ariawal  aad  riwnkal 
oonttilntion  •>(  tholndui  jtrld  I'f  roM  fraan  the  >*ar  IMOi  aaiik  of  wothlof  i  «!«« 
an  all  diaruatod  al  IraiiUi.  O.  A.  L> 


4 


4 
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MINERAL  RKSOI.'RCRS  OF  PRRSU. 

JVtwi'  Atyaie*  iifr  Jlr  M'tirralrrtritiSmer  Piriint  mirf  yotlitn  i 
rrufJiM  rofi  Zttdjim.  Bii  (icKK&jLi.  A.  HortrM  IScinxiitHo. 
Kail.  KSn.  Gcologitthtit  StirJUautlaU.  Vol.  XXXI.,  I'ari  II.  ff. 

Till*  l»|<«r  (orinH.  Iii  lu  fint  Mietiun,  dii  >|>pendU  U>  ihu  iMgcr  inFiiiiiir  m1 
•nbjvcU  piihli-ln'il  in  1H70.  t?  t>r.  Kmil  ■I'iclM  <Jn4rllin'»  rfir  A'.  A".  0*ttt 
VoL  XXIX,,  ni.  58S-6SS(,  and  «niiiucr»t*»  wnvral  new  W-vliti™  tot  lli» 
miiivrnl';— Alum,  told,  bnliit-Rtrtli.  '■  ' '■'  ''      '        '         '  "' 

C"^.  kniiliii.  ODpIMT.  lUgiluria.  iiuiii. 
ruck-alt,  taniiirii,  sitvnr,  und  lurui'l' 
for  the  eyw). 

Th«  •comd  •celiira  »  ■  full  dp-i  ■  /fil*_ 

Itut  cltj»nd  tlie  TawUrli  MnunU.u. 
UhkII'-  Tho  ilrldof  goldifjlrtr.  Ii-n^ 
tlie  pnition  of  cb^  mlno*  bdng  given 


BKAZOS  COAL-FIELD.  ) 

Jly  C  A.  AiawutNB.    Train.  Jmtr.  /uf.  Jf.K,  }'*!.  IX.,  p/i^ 

inter*. 

Tho  BraxM  Coal-flcld  b  tbo  H)nth-W4<*t«nit(»rt  oiUtuloft  of  tl 
Fonrtli,  or  Wmtrnt  liitumliiuii*  end-boUii  of  the  UniMl  StAl«a.  It 
6,000  Hiuan)  miliH  irlthin  tlic  StsU  uC  TtMu  ucriirdiii);  In  A.  II.  Koculer^ 
nru  of  tlio  mauuTDa  being  800  foot  itccnnliiig;  to  H,  V.  Slim.uvrd,  but  eoaa 
•connlliiK  Ut  tho  authnr.  AcoonUng  to  Ibc  tatter  tW  rnal-tintta  jiniper  art  I 
thii'k,  Biiil  arv  lncliidi-<l  betwoon  an  upper  ainditoiiu  and  oiiigU>iRont«,  wprwwiti 
tho  Milliiarir  irrit  or  Potlovitlp  ann|rl'nnonil<<.  N'u.  XII. of  the  reniui^lTaRWwrio*,  audi 
loivor  groy  limvitoiic,  wliicli  w  Iho  wpiiialcnl  of  iIm  Mnii»tAiii  KiiiMlanDor  Cbonlw' 
and  St.  Lonii  limdaiio  of  the  MUiiiMpp'  ^'alloy-  Tlier«  arc  two  |tTinei|»l  «•]• 
•mint,  tlio  llclkimp  unm  abnvtt.  Zj  to  4  feet  tlilek.  nud  Ibo  Qtaan  uain,  4  to  (i  ftot 
thick.  Tlu<  I'luili  conlaiii  miicb  iwh  aiid  luliihiir,  bat  In  Ihr  alHonoc  of  Ixitcr  fuol  bi 
Out  diiirii'l  would  be  tslnablc. 

Ilcildra  tbo  abovo  Carboiilfuroui  eoal-boaring  nrioi  wbicli  occnr  cliteH;  in  Vnnng 
and  Striphotit  Coanlia*.  niinit«oiii  liiiiiltie  tl«|KHi(H  uf  Turtlarf  tgo  arv  aalil  to  oxlit  In 
Biuli,  Harriuin,  OaM,  Onjrtun,  Baitrais  ('ayoEtv,  Ctldwdl,  ami  (liindtlii|-o  <'ouiiiImi 

(I.  A,  U 


AURIPEROrs  SLATK  DEraSITs  OF  TIIK   ttOimiKIEK   MINING  RROIQlf. 

Bf  Pilot.  P.  R.  Mnt.1..     IVu«,  Amrr.  Iitl.  M.E..  Vol.  tX..  pp.  380-408. 

Ill  Ibc  Nurlh  Cutviliim,  (lifurein.  and  Alabainn  ^li  bi'lt.  tlir  gtJd  lici  f'T  tlic  moil  jart 
dii>»muiat«d  tltraugli  llie  iLilVi  Ibu  iinartji  «(«iiit  or  n>cf>  iiiiiiiln|t  llir<>it(|h  ilir  lnUvr 
often  cuiilalnliint  ■  iiindi  nnallor  porMmtaK*.  Hir  itnHfoiMiin  4lati]i.  wliU'li  l«  Dub- 
fraiiuil  aii'l  Ulrrxv.  imeun  in  ruin  umiivtiiiipi  Mvunl  IiniHlml  fviit  in  widlli,  and 
TftTyiiig  in  leiiptli  fnim  ■  test  hiindrwl  feet  !<>  wvoral  iniln,  and  extending 'to  aa 
uiikuou'n  dcptli.  'flic  anlbi.r  liariiig  «BUune<l  tnunjr  of  tlio«  fonnalloni  In  tli« 
Bauthorn  State*,  and  1iait»g  fjxinil  lUont  to  bo  gimnallT  tlnimutibly  dtcompoMd  and 
ditiiiti'KRitiHl.  mip.iMti  lliiit  llwj  pniil.l  tw  wmktsl  miidi  rnoMi  tmMj  and  iimfitabl;  bj 
making  uw  of  water  (wlticb  abauniU  in  tlioM  ngionii}  aa  llu-  ininisg  ponor,  at  b  dens 


In  tlw  Otw  of  iiirifi-MiiH  ^nivfli ;  rnod  of  the  gkM  mlnlOR  al  faroml  carrini  mi  In  tlw 
tvmtrj  being  on  tlic  crmliing  lyiUtiu  Qoocamii  (or  (|iiarl(,  liiit  U|i«rll>>na(  f<ir  tit* 
mK  Malljr-piilTCrlacd  bcda  Under  caniilil«nttlcin.  Q,  A.  U 


THE  8ELVKH  BAXD8T0SK  DISTHICT  OK  DTAH. 
Bt  C.  M.  RoLSnt.     TroM.  Am/r.  In**,  it  S..  t'ol.  tX..  pp.  11-33.  >ciHJ)>»r  F^tmrM 

ThU  dlilrlet  11a  aboul  3£0  mllu  toulli  .,f  Salt  Ulu  City.  In  VMUnften  CautOy, 
Bwr  tli«  Arlwna  fnmtlvr.  Tlii>  SumiUidhc  foniiall'iii  Mm  in  a  li»rwi>liw  Ml  niHUi  tliv 
fluib  nf  tbv  )fTMii(ie  and  Inrlijrtic  tnumitiuiif,  I'l  tliv  niiil*l  of  wluck  llic  chM  laiulug 
ouup.  Silnir  Bni.  U  liluatutl.  SaiidiUiiiM  and  (iialu  make  iip  tfae  •ijiraUfaraaa 
•srioi.  tlic  fannor  itAiidlnf;  out  aa  n-callnl  "  tvnt*"  b;  Kvatlutriiiir.  Ttwir  a^  t* 
ungprtalii— Trlawtic  aorortliiiK  !'•  Il>i>  niitlvjr,  Tcrlmnr  acwrtUliK  ^  ^i"'  itxtlinclt.  and 
Pmiiiaii  acoinliiii:  tii  frofcMiir  U.  W.  MnjiiinL  PUnt  rmuiiu— nul  ivrj  wall 
d«Snnl— art'  tlio  duIjt  fuiiilt.  Hid  an  la  i-Iiicfl]r  i>eniif^ritc  (liorii-iUvCT  or  cliliirld« 
of  (Slrcr),  bul  below  true  wulcr  level  It  U  oftvu  lutphliW  of  litviir  and  nutivp  tilnv. 
Tlw  on  U  dlweiniimli'd  lit  ili«  Muulntoiicr  In  a  vnry  nriaU*  inuniivr,  innlliiiia  of  ant 
bod  bi'ing  rirc  bnuinir  aiiil  •itlicn  bamn,  aud  the  firmer  |wrtioni  (rrsiiiuid;  bdng 
faullMl  or  nijipwl  tnil  In  vAriuun  waji  within  tlie  mne  \k\  of  apparently  InniugMMtHM 
mck.  There  appear*  to  be  Mmo  rckiion  botvccn  ibo  pnuanw  of  rich  orv  and  (bat  af 
abunibmt  plant  rhualna.  Th«  ivrlou*  wiirklt^pi  nf  tb«  rvfion  •»  briell;  dneribMl,  tba 
noullil]'  pruductloii  1iftti|[  135,000  to  I5CUXI0  dollari.  O.  A.  L, 


ItOMK  COPPRR  DRrOHITS  OF  CARROLL  COtlNTV,  MARVLAND. 

0.V  PuOP.  l>BJt*rrOB  Fraur.     Ttum.  Amrr.  Iiul.  U.S^  Vol.  /X.  ff.  33-40^  wiUt 

/Hiding  Halt  and  Waodfmt  ■'■  fnrt. 

Tht*  I*  praetitaUy  a  report  on  a  oopiwr  nro  prn|>rrlji  in  Km  Vlinima  ittilitil, 
hdcM^iig  !•>  Mr.  A.  A.  liixip.  Tli<>  iitv  rvran  iniginvnatiaK  fliwiliiiii  b«Ai  rt  KUnriaa 
■ge  at  and  nMir  tlioir  jmivtiini  with  tli«  "  H<nlr»< UirHchitU**  apon  whlrli  Ihi^  raM. 
lb*  UmrtOD*  bed!.  Including  the  »u|irifcniat  liand  at  (Mr  hat*,  lie  In  (vh  pMalM 
^rnellnaU  or  trxntghi.  tlw  ■addle  Ih'Iwkii  uhlcb  Ihu  hron  rvniiiTiil  bjr  d>^a4alt<m. 
Tkaora  i«of  tovkiud):  In! —A  rivli  latid  dliliUi>|[  tll«  liineftoiu- fmni  (be  uplilab^  di 
to  righUwii  inchM  in  thiokaivt.  and  monittiii);  at  miitairM  of  copper  ■ulpUdai  aiul  • 
rod  fermgiiiou*  ckrth.  Tbli  load  or  bod  of  ctt  artragn  !0  per  emt.  n(  iwitaHta 
eoppM',  and  occnm  •verjwlu.-ro  ui  lb*  pn>pottjt  tn  Uui  atntlgTBiihleal  poiMon  wiaiHmiad. 
Sod. — Variniu  kind*  r4  ciifiiiir  tmrbonataa  —  nmUchila  and  afuriM  (olwMjUto)  — 
pemwating:  the  ]i<nnit»iie  fiir  fniin  Dre  ti)  llftMa  fatt  ttilB  (he  jondio*  villb  IW 
■chltt^  VVhorvvcr  Kle«tnl  fur  aiialjn*  ailhRn  ttui  diitaace  the  Ub>««Ii>o*  jlaldad 
18  jjer  oent.  d  eoppor. 

/.inr  hlendt,  inangwuie  oiidn,  and  gnlon*  arv  laaujunallj  ■■adatnl  «)th  Lb* 
eoiiper-lxvnne  nick*  at  the  pliuv. 

Tlie  length  of  lh«  nul«iMi>  »f  the  rnji|irT  urea  Kreaa  tbe  prcqitrlj  ii  alioat  tlilrteaB 
hnndred  trrt.  The  length  rif  Ihc  outvi'  of  the  ote  aiubrgnriutd  I*  ahiiil  fourtcm 
bxadrtd  fctt.  Tlio  mUilmiini  thlelEin-H  iT  Iho  ciu|ip«>r-liearluK  rnrk  U  Are  tnt.  from 
Uwic  data  and  Um  fpoclHc  RravltWn  found.  tk«  uiiIut  itivra  TWCW  a>  iW  nuailwa  at 
Itnm  (d  SJM  poniult}  of  ooi'ftr  ore  ou  lli*  inxperly.  Ike  jwU  nf  MKaUl«  entfa*  (tina 
wbkk,  lilt  Uw  lowort  covpatation,  amild  I*  KlXlil  lui>  (■•(  a,UX  pnaada),  OT 
KI.7S0  tnn<  (of  &0UO  pOOMU). 

Xe«  WtiiiUnr  taaboW  (Mty  niil»  tnm  IMtlBwrB,  U.  A.  L. 
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TUK  WHOPPKK  l,01>K.  (JUNXISON  COITNTY.  COLORADO. 

"Bg  Prop.  PliB*ii>nR  Vam«.     TVaat.  Autr.  liut  M.S.,  Td'.  lX..pp.  249-558, ■M'M 

/•JO  f'^ntit  in  tnet. 

The  Wliiippiv  miiiv  U  tlliutUd  ktmiit  *ight  milw  K.VT.  kS  tlothic  City,  nmr  the 
nut«ni  li iiiit  uf  tho  Ut«  [niliaii  Kiwirratidii,  snit  bvluvFii  Roi^k  Crwk  uiil  Wlmppcr 
Cnwk  <iu  Ihc  H'oitum  tlvib*  of  (bo  KIk  mouiitiiini.  Tlio  Wlioj.|Mtr  Imlo,  w  Uicli  !•  llie 
nine  u  (hut  on  wUivli  tliD  Teller  uilno  la  gilncitl.  U  a  Icui-  N.^V.  uiiil  S  IC.  fimurv  rein, 
botU  chock*  (if  wlilcli  iin>  H«iin«1lj'  oT  fiiii-  i-"ni]K«il  "fiimrtfiti.',"  tliii  being  ihc  numo 
loiutllj  tpriiii  til  wluit  i*  reiill.v,  it  wh-kk.  an  miln^vliitp.  In  one  (ilnci'  Ihc  "cfiimtry"  la 
or*  liljick  tnk]i-tikc  nii-k.  Ttio  inniirniini  iibtcrvcd  width  ><f  llii'  Tuin  aiu  31  Iiii-liM. 
iMt  iniiiimuin  ID  inclm-  The  gniitc""  1>  >|iinrli.  al»iul  lialf  <•!  which  U  banvn.  Tlia 
an  U  iiimIiiI;  |>yrlllfpn>iit  In  chamclci.  In  llii>  igiiurU  Kstijc^io  •moll  imil  liufp'  cryilalt 
Aiul  lamiM  I'f  I'^rilr  *'>il  r1inlcii|i;riUi  Occur  to^tlUT  H'itli  ivciuioiml  jMrtidlwof  gilcn*. 
Th«  »M»y  valnr  in  nilivr  of  the  aviTo^  miip1c«  uf  utv  fntm  Ihc  dump  licn|»  wiu  high. 
Two  iiiuU  lynl-Hckls  with  workatilc  cod  of  a  Aimcl-llkc  chancier  are-  tltiiatvd  iitwr 
the  Whojipcr  cluiln.  (1.  A.  ]j. 


THK  0Ol.U-BE.\BlN()  WISPICKEI,  VEINS  OF  MARMORA,  OKTAKIO. 

CANaUA. 

Bg  R.  P.  KorawsbL.     Traiu.  Aran:  Jiul.  It.i:.,  I'ot.  iX-,pp.  UKMSO,  wi'M 
OM  Jbtding  I'laU. 

Tha  towndilii  lY  Mnriiii^m  Ii  abnui  thirl;  luHci  nrirlli  nf  tIcUettllc.  Tlic  cliitrlct 
IXnriitt  of  low  ruiniiKil  hilln  of  •jciiilic  )n""'t<'.  "vcrlniii  nil  the  Haiikit  of  lljc  hilU  bf 
SiliiriiLii  liniMtanM,  which  lie  near);  flat  and  uv  in  |i1me*  mi  fliii;  in  toxtnro  M  tokSocd 
B  IJiUiigmphio  ttono  of  Aiii>  i|iiaUly, 

Tilt'  ic'U'boMi'iK  vviiiK  run  Ft.  ati<l  S.  thmiigh  tlili  boll  of  (jonltic  ifnnlto.  The; 
■re  true  AMurv  vcina  flllnl  with  <iiiiirti,  Hiiil  llio  walU  and  bono*  aro  uf  uiluaooou*  and 
tnlooH  ilnto.  evidently  the  ptvduot  of  the  chemical  decmniMnitlon  of  lh«  «y(niu<,  (root 
which  alto  Ihc  rdii-ijuarti  bu  ugfreguted.  C'dlrite  aiid  crTitaJliMil  bUck  mioa  alao 
oceiir  111  |>art  of  tlie  gnngne.  The  arc  fcatter«d  tUron^h  the  v#iii  ttnlT,  aomstiniM  in 
hvsr^  Wtidf  Hiitl  H>mritiiiie>i  in  dcUclicd  uoll-formcd  crjrituli,  ia  uunpickcl  (ar*«ai<»l 
•iilphidc  t-f  iron).  In  Ihii  niiKpicki'l  i»  ftnind.  ai  free  gold,  moat  of  the  gold  for  wbioh 
thp  TiiliK'*  lire  worked,  bnt  ■ome  alB>  occur  in  llio  quartl. 

I1..1.I  was  first  found  in  Ihc  dlitriel  in  IS06. 

On  tin'  onibincd  propertica  oftiied  b;  the  C'aniuU  ConMlUMod  QoU  Uldng  OhS- 
pan;  fntiror  liia  laintlel  veiiin  have  been  proved  in  ■  b«iU  of  BOO  OT  000  tM  in  «1d(^ 
with  D  |irfjved  lenKth  (Iwyinid  Ihscompanf'i  ground)  of  iiboiitthi«esiiIef,  Tlieeulor 
inaiii  vein  liv  it  width  of  20  fcut  in  manj  plucoiand  avtngeafi  tolOfevt.  tuma  Ihtta 
or  four  thouBBud  tun*  nf  «r>  hjitw  bi'un  mined  npon  thli  pntpert;,  and  tho  rendd  of 
man;  auof •  mm  giveo  tyr  tbo  antlwr.  Th«  chief  r«*iilu  aro  u  f  otlowt  (Unw  «f  ftOOQ 
poandu) : — 

Avcrn^  lOS  sample*.  615  Ion*  OatlinK  ta%  I1S'S7  ffnld  to  Ih*  ton  (bj  A.  Tbita). 

(Theck  aMnjs.  bj  Prof.  Rklurd*,  lll'Tfi. 

Avcrii(iT>  valnc,  Oatting  OTC  enirt  vein,  lU'Ofl  per  ton. 

Avvni(f«  juni|>l[M,  IggneKting  03  tODO.  TiittJn  thftft,  «««t  rain,  124-88. 

Avoraica  aamplM,  igprt^Ung  I!  toui,  middhi  vuin,  (SOSS, 

The  treatment  of  tliu  icold-Unrlng  miqrickcl  b  duieribcd  brieflf.  but  «iU  be  dottt 
irilh  mure  full;  inafnlur«  paper.  ti.  A.  L 
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QROLOUY  01'  THK  tSTBMUS  OF  PANAMA  CAXAI.. 

Kofr  nrr  la  conttilution  gMogiqut  dr  I'lrlAmr  it  Panama  am  fotnt  At  tme  At  Vtrttt' 
lion  if»  Carnal  ittltnf/a»ijiif.  By  K.  Bort**.  Anmalrt  Art  ,V»M,  W^.  7. 
Mimoirtt.  rol.  XfUL.  py.  G-G8.  TiroJUAUg  PUlrt. 
TUe  atillinr  U  a  member  of  the  CinniiuHioii  wnt  nnl  to  T«]nrt  on  Uih  ffxiliilitj  of 
tbo  prA{MM)d  Onml.  Til*  rnclu  through  whkli  the  C^mO  will  lia*o  to  )«a  an  M 
toUaw«  (is  dCMCndiDK  order);— T.—  VceeUMi  nidi,  uft  oUyi,  mod,  (oml  iMritw,  Mid 
altnriml  ttMtt«r  gtautUj.  8. — Coinput  rUii.  mifl  luruoaui  dapoilU.  aiid  nit  «iid- 
ttonw.  B.— n«ri  and  modomt^ly  hard  tracli.rtir  t'lflu  aiid  Kril*  4.— limMtoiUM. 
8.— Hard  tnuhjlk  aiid  dilerillc  cniiffl'imcrBtw.  2.— Coini*ct  da)rriti«  aad  por- 
phjrritiiT  Wccc'iaii.  1.— <'oiiipart  irachv-iiilcrlta.  The  rvpott  U  fnunilul  cm  a  jvtiiMal 
siainiiialinii  uf  tl>i>  nK)oii.  •m  thrr  cli<UiU  at  tb«  MCtlona  aipiwd  aliniu  Uw  Unir  of 
tulwaf  whirli  ahnnit  coiiicldn  irilli  that  of  tlio  (.^iiaU  and  on  niuiHaQiu  boring  mad* 
■poeiaUj  for  lh«  prnjcctfd  CanaL  The  harder  tocId.  1,  S,  8,  ofcapf  the  wnln)  pnrtioa 
of  tbo  JithmiUi  5  oc«nrriiig  only  ai  Uoktid  nu«n  auuing  Ih?  loftcr  dciwMta,  8  sad  7, 
which  fill  iiji  (lie  fhu  Luid  batwonii  tho  bard  rodu  and  the  *m.  hoth  to  Ibc  W.  and  to  tlw 
IC>  the  limoatunn.  -i.  ar*  of  verjr  IiiDil4d  ocentmioe. 

Tfac  PbtM  uninpriw  a  topogmphioal  map  and  a  iheet  (if  (MtiMt,  Aotrlng  (be 
nUliio  altiludm  mul  jimAlvtieo  of  ihc  vartou  rock)  almv  (nuinoratid,  hitk  alaa;  the 
Toiliat  and  lliv  Caiinl  rtniM.  O.  A.  1~ 


TUK  FOIIMATIOS  OP  GOLD  NirOIJBTK  AXr>  Pl.ACKR  [>EI'0«IT». 
Bg  Dr,  T,  RoiHBios.     Tr«iu.  Jmtr.  ImaI.  3t.E.,  IV.  IS..  i>p.  «33-lM«. 

Tli»  Biithnr  thinkii  tliat  thi<  nviwral  thonrj'.  iihleii  rt^pudi  llie  fertiiaHoa  iif  niiBjiM 
ud  placer  tloputiu  a*  the  mult  of  the  dcatnietian  nf  pre-wittinit  velii-matUr.dnn  not 
woord  with  the  fael*  ai  ihown  in  the  dtvp  pUorr  depoait*^  Tliev  am  In  CaUfonil^ 
Inruiably  poor  at  tbo  inrtaco.  irrkduall?  gtnwtng  ri«h<r  tn  geU  luiranU  Ih*  bed- 
TOOh;  the  eoutant  pnwnun  (if  (umU  nod  and  the  lain*  ^nantltjr  nf  orpaio  omUot 
eontalnad  arai  b«  down  in  th<w  bed*  are  aha  r^narkabtr  I1<itd  In  nin  I*  fwMd, 
generally  ■peaking,  ta  he  Imh  pnie  than  pboer  ^Id  in  the  nnic  ilitirlet.  KonrBU  In 
drift  ihioaita  arv  inammillBtid  in  ■Imcturs,  and  in  nut  buar  the  ■i>pnuaiuiii  ohleh 
the;  would  do  if  tbi:;  lud  b«ii  nCcr'Wom.  A  number  of  otbrr  i<oinIi  of  difforene* 
between  moat  placor  gold  and  rcof  gold  are  irlven,  and  the  f<<niiall<in  <if  (tie  fonMv  k 
•sdgned  bj  the  antbor  to  rhvmica]  deiioailiun  from  inlntiou.  Tlili  UtaoeT.  ha  potnta 
oat.  wat  proiHiMil  bf  Sriwyn  wlu-n  he  hchl  the  p»t  of  (tnvernment  deokipat  In 
Victoria,  hut  attnct*d  litth>  attention  al  the  time.  UorcaiTr,  Moja  did  tiid  ilAt* 
what  he  oonwitid  the  tmat  of  the  wlntlon  to  Imv  Ri|mimanl*  atvdeUlliid  Hlileh 
l«id  to  thow  the  eflcot  of  filfereiit  organic  luhttanoeii  nn  (alta  of  fold  In  nJnlk*.  la 
thii  way  mliitiaRf  eontaiBlng  -SO  inwni.  of  chloride  of  |(eU  with  eorfc,  Imlhrr.  and 
laavee.  aftAr  bring  llteae  moathe  U  a  dark  plac<s  Krerr  foand  t«  he  odoatleH,  but  tha 
orgatdc  lubiuacoe  were  peendotnonihod  into  gold.  Willi  petPnletiM  ■  efarihr  (olatioei 
had  alao  hiet  Ita  ociknir.  and '-  there  were  Murended  In  It  a  auaiber  of  mj  Ine  aad  leaf 
«rjiteb«lBo)d<U«lrihntoaiMari]>nairwnljfromlo|ilahcitt«a."  A  aotatfaia  La  irhMi 
(•at  bad  Uen  pland  "  waa  al»  wlonrleee,  bat  the  fotd  wai  peM^pUated  in  Iha  forwi  of 
Tei7  wnalt  mammilhu;  mieere.  reoaUing  petfectijr  the  form  of  Mggela." 

Unall;,  ttui  anlkor  aMoanta  for  the  greater  part  of  the  gold  neeuniag  a*  anggfO, 
el«L.  In  ihs  deeper  portkeu  of  phoer  deperiu  bf  annnlng  that  water  eoatalalng  gnU 
In  enlutico,  and  bdaf  unable  lo  pan  the  bed-twk,  It  kept  e  noAtfaat  Haie  In  ooniaol 
with  the  urga»tc  minfeal  mattur  (liifiiilH.  fasll  wood,  ue  pyrllea,  «i  eeannon  In  daefi 
ptaeer*)  to  allow  itf  gold  lo  bi  preciptuled.  Q.  A.  U 
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ON  THE  LOWER  COAL-UKAKt'RES  OK  BELaiVM. 

«y  Da.  J.  C  PcBTM.  Bua.  Ae^  Boy.  Bftj,..  Sir.  3.  I'ol.  I/..  Ka.  12. 1B8I. 

Th*  niitlior  tnwpOM*  five  quertiont  to  hiinwlt  vliteh  he  irniwon  mor*  or  ItM*  follf 
in  iho  jirMJtnt  paper : — 

1. — Dm*  the  cjnniu  ((rll  (Orii  d' Andrittie)  of  Ihe  Lo«*t  €u«l'Mi<uiir««  fnrm* 
euiutaot  hociiun  in  llip  tlrmt  CVtrlianlfpruu)  wrlra?  TliU  qucitioji  ii  aiitnvwrAd 
tu  Uie  ftlBrmatiie  and  ihbiij  doUuleil  Matioiu.  ul«..  uv  gLi-co.  which  prov* 
that  nil  tt.e  trac  Canl-MmiiTO  fauiiia  of  Br-I^iinii  w  ■urroiiiuhxt  bj  tho 
out<-rop  of  Ihia  iiiarVod  WL 

8. — What  ii  llic  luccwmon  of  Ibn  bcdt  bptwHn  thv  cnuM  |[rit  and  tho  CarbniitfoTniw 
l.lmoiliine  ? 

a.— n'iiat  itrv  llu)  pnliMiiColciiriciil  chuactcn  of  th«  1i«d>  of  the  Irfiwar  Coal* 
Alciuiinii  ? 

4.— Wliat  were  tho  ooddftiona  under  which  the  b«d«  cwutltutlng  the  Lower  Cool- 
Miia«urp*  wvn-  dfjioidtad? 

i. — What  ara  tlio  foreign  uqiiivolMit*  of  tli«  BvlifUii  Lower  Cnal'MauureaF 

The  Biiiie(«l  Tnblfl  will  invo  the  miinrer  in  thi*  i|ue«lion  and  at  the  tame  thoe  ahow 

Iho  niillinr'*  tiewn  lu  t*-  the  pTOCcdiog  throe  quutioDs; — 

CosuRUTiox  OP  En«ush  Axa  Niii.arA»  Cabboxifkiioi'i'  Roch  rnoK  iKt 
Oou<-MKA8rHBs  fuona  to  tuk  CiHaosurBHOca  Limhtosk  piiorsK. 


HtLUTDicK  tlnrr  Hintu. 

Cuarw  fclc|nithie  ^rjt. 
tthuli'i  niid  nundttolm  with  thili  coal- 
•oanu. 

YOUBUALK    llBUtl. 

Shalai,  wndatuiiu,  aiul  grit*. 

Dark  ihalo  wilh  gatiialUr*  and  pori- 

Impure  limistDJio.  with  gontatilt*,  po*t- 
dottomyir,  am)  hntehii>]Kida. 

CARBOSItKHOla  Luiuti»>. 


BBMim. 
LnwBa  CuUi-Hsjisvau. 
Conrw  grit  of  Andeniie, 
Shaliw  nnd  ■anditmua  with  thin  ooal> 

•Winn, 

Slinlia  with  msttlu: 

Shnlin  mid  |ililJiii>tilu9<  (chorbi)  with 
^omialitt*  and  ponJtmnmiiir,  [mmog 
bdnw  iiilA  Impure  limcitiinra  with 
bmehiopnda. 

CAMaoMirRNOca  LiMKnon. 

G.  A.  L. 


RR1.ATI0NS  OF  TUE  GTIAPHITK  DKPOSTTS  OF  CHESTER  COUSTT.  PA., 
TO  THE  GKOLOOV  OF  TllK  HOCKS  CONTAIXISU  THKM. 

Sf  Pbop.  FsHatroK  I'Hi/mi,     Tr/i<u.  Amer  Intl.  U.K..  Vol.  IJ:.,  pp.  7SO-7K. 

Tliere  are  two  j^phitjc  tanet  here)  nnc.  the  richer  of  the  two.  eiinndtnir  from 
l^l'iiiiti-itle  pait  tlie  I.>wti  ct  Wlndmr,  iioir  ""hlch  tho  uimt  liiip-irlaiit  deiHitit  of 
graphite  oGcuri.  tu  llio  liraiidjniiid.  thti  'ilhirr  |iii«ilk'l  Ui  lli->  Orit  mid  riiiiTiiii|r  tlirDiii;h 
Piishl..wii,  Tlw|nr[i'»Mif  Oiemckin  Ihi'  llrnl  fiiiii-.'iitlt^iL-iitljtptniiealcdb^gTaphUoto 
paj  f'lp  wr-rkii'd,  i«  fnim  13  I"  16  fw-l  frum  null  In  wnll.  and  It  •iippnvd  pIiIl-iIj'  (rvnii 
the  I'rpwiiffi-  «f  the  ^rnplule,  liowevn'— to  bo  li  Luiiroiitlaii  op  Lniv.tr  HiimniKn  nge, 
!□  ihe  niiiiB  dt  the  I'unDivU'aiila  Omph^li-  l'r<m)>iiii;.  iirar  WiiiiLxir.  fnnn  AD  to  HO 
car  Uodi  of  half-a-toti  u'orr  iDnt  up  |H>r  diijr  (iii  AiikiuI.  1880),  the  xrv.  or  nithor 
lnipra|r»tad  mck.  enntalniiiK  aboiil  4  [wr  eviit.  iif  j^mpliite.  0.  A.  L. 
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ON  UNDBBOBOOND  TEMPERATfBK  IN  CONNEXION  WITH  THE 
RIMl'LON  TUNNEL  IN  TUfi  ALPS. 

Etmdt  dr  la  rjuttti^a  Jt  fkatfur  tcaltrnilmt  rl  d*  tvt  l^/lueae*  nr  ttt  pr^fMt  tt 
tfriittn  <l-fr4nJ{on  da  Ontnd  Tmitatt  Alpl»  dm  Slmftoa.  Oji  O.  T.  Lomvu. 
Rf.  r»lt.  dn  Mim/r.  iffr.  i.  Vpl.  IX .pf.l-i6,  IhrM/blMiif  PMm. 

A  ccntmrHiriBi  pkper  intvndRl  lo  i>rov«  tb»  feMtbUity  d  >  liiniiol  UwMfh  (ho  laM 
of  tbc  !Min]i1nii.  Tha  |[<.>nor«l  rnmlU  n(  nhiemtioni  in  umlarinniiod  t«iBp«(mliire  in 
«arlaiu  jmrU  nt  llio  •orU  t.n  (init  gnto.  anil  thnn  tlio  ruadlnp  dblsliud  ia  Uie  Mnnt 
CMib  and  8t.  Ootlianlt  Timndt  tnt  i|uot«l  in  full  »»d  M«npar*<L  Tho  fonnvln  oHd 
hj  Dr.  F.  M.  SUpff  to  forotoU  the  pmbtbla  UanpemlitTM  to  be  mvl  wiih  iu  Um  Ht. 
Gotlinrdt  T<iniii>l  itrv  «a|>c«ialljr  ertllclwd,  and  mm  old  tn  be  nntrnitwnrtlij.  Th* 
nulhnr'a  licws  m  to  Ihc  b»t  dcbq*  of  preMC(Un)r  In  the  opfiunK  «nt  of  Urffa  tannd 
■orlu  an  alio  ^ran.  0.  A.  L. 


OS  THE  INCIIEASE  OF  TKMI'EKATURE  IN  TIIK  INTERIOR  OK 
MOUNTAINI*. 

Dt  foMvoinnwitf  Jet  lempintimrtt  A  riMrieur  4**  iaulm  mmilafafr.     Bf  Dr.  R 
M.  SiAvn.     Btr.  Umlr.  du  Ulf.  S*r.  %  FoJ.  a.,  ff-  (^■^■ 

A  n>|ilT  tn  M,  l.r.iiiiii|tr>i  iiiri<^tiiiM  (tm  alK>v«).  Th«  aulbor  concludta  aith  lb* 
Mlii«tiii|(  itiilii-ali'in*,  Hliiob  smy  bv  rvmntnl  a*  a  briat  rinmi  uf  bb  m  ytA  (ui|iab. 
Utiud  raanhi: — 

"  It  mntt  b«  mill  iim]priiiii<l  tbnt.  until  *  liiirlxintal  t>Mhinii  !■  nMchci  Uw  Inmaaa 
of  tomieniliire  (|iiittiiic  ■"dr  f'"  'In'  ■naiiiani  «IImv  iti«turUi>K  luflnonna)  will  ba 
Mnaiblj^  modiflwl  bi  Ibv  (Brlic'iliir  furm  nt  the  oi-rrljtinf;  gronnd)  and  that  balow  IkU 
boriionlAl  liochpnn  tbifn>  will  U-  •>[lii-r  coanklviii*  ^f  jnrww  of  tmaprratare  i«4si>«ii- 
ilwiit  iif  llw  t»[»|cn|>hint1  ilriaib  of  Vba  iMrCtes.  At  ^nnnt  th*  bnft  obMnalvnt  inaila 
on  tlip  t<-in|«ni[iifT  <■!  tbi-  (srtli  bar*  flT«ti,  In  rcmnil  nanibn*.  OflO  m  Ibc  mnui  n>- 
afltclrnt  of  incraw  Bhrrp  (he  lurfftci!  ■*>  Irvrl  aTid  <tt  nnall  hrishl  ab»Tn  laa  InaL 

"T)h>  "l»crviiii-ii>«  iTiiulti  il  tbp  Hi.  ir<iibanlt  Tii»nt4  ^iio  a  dimii  f»-cfllch*it  of  CKM 
for  a  tine  1.109  U>  l,l(i5  iiwIrM  bigb  in  ■  mountai*  fnniifbnl  with  uunwilU  aUaininK 
■  brifflit  of  i^OO  to  %'»*»  mclm.  It  •oriua  raaMutilo  to  voiwbuk  fnaa  Umk  two 
value*  llutt  fir  linH  tliawn  ibnniitb  luiunUimi  nf  •iniUr  natunr.  brtvsM  Um  Mgbla  e( 
Otol.lSflinFtnH,tlir  oo-HKriait  of  innouoot  teniperBtaTCHUI  bv  MOMwhart  btlwMa 
CKO  and  (rOS,  »j.  for  ounifile,  QiOl  for  a  Ihio  at  a  boIglM  of  !S0  aHna. 

"  With  Micli  a  Cia.rinci«nt  lb*  tomptnilare  in  lb*  «wil»l  portion  at  a  ISMid  at  tin 
baa*  of  lb*  Simplmi  iniRbt  ri«  t«  Uf  C.  poihap^  indcad  of  Uif  C."  TW  latter 
dcgm  i>f  Uin|«nt<iTr  had  Imn  fnrmori;)  arriwd  at  bj-  Dr.  ittafrff  b;  diml  a[>|iliealkin 
of  tho  9L  OoUiardt  cipmniuntn.  <l  A.  L. 
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POWKH.  KKKKtT,  COST.  AND  WAGES  EaRNRD.  BV  DKIVISQ  WITH 
HYDHAULIC  COMl'RESSKO  AIR  AND  HAND-POWER  DRILLS. 

Kr^hrdarf.  Lititaitgnit,  Konlnit  uad  l^hnfrrAitiilt  tri  dm  Orlahtlrithm  mil 
Uyilraul'trkm  mtd  mit  L^/ti"hr'na/rMnrn,  towie  mil  HoiiJbohrwnii.  riw 
It,  li.  t'dHBTtK.  JairbucA  JSr  dai  Btryuiut  JlStltiueetfii  •n  K6mt$rtieh4 
SachttH,  IHSS.  pp.  IR-I5. 

At  %\ip  Itffiliilfc  Mine,  near  l'n.-i)wrg.  ■  fcrici  of  clficriliioit*  were  idiuIp  in  dtiiinp 
Uvcli,  in  ■  vein  nf  nturl«  fniiii  Iwn  t.i  tliiTc  _viinl«  thick,  ylulilliig  Httlo  uiid  oiilj  ponr 
g&Ioiin.  with  llntiiilt'i  Iijilnuillr.  Srlinim'i  nim|>Towc<t  klr  and  liand  drltU.  Tho  tiirco 
•jirtem*  worn  lri«l  "iiiiiiltaiiifnu.I)  iii  tliivii  lvvi-l«.  wliicli  w«f»  driven  iiniiiivmi|iUnl1y. 
vvxfl  Sundnj*  and  lioljdii)-*.  witli  lU  incn  in  tlipoo  dglit-hour  nhift*  per  ilny. 

Tin'  iur-(v.ini>ri.'Miiift  Hindi! ii*ry  ccKi'iiitwl  of  it  Hrmiidt-SiiltiT.  «itli  ■  ]ilniij{(ir  ORB 
iiii'liuK  ill  dinmcIiT  nnd  T'B8  inchu  utrukr.  u  Puchlto- Klatner  aijm|<m>or,  wilh  ■  11'82 
inchi-1  |iliingvrand  )u7(!  Inr'ti(wiln<ki<.iii»)  Hnworvo  iiiiatl  rf>inpr«M>ir.  drli'on  bj  *  wittir 
turbine  lm^■ltl([«^l*e5illClll■*|^lull(fM■willllll3'399incllul••t^■ll^^'.  Tin' iiir  wmi  prpwwl  tr) 
f»nr  iilniin]>licn.>^Biid>:oiidLi<:t«l  in  gat  jil|H'B.iibi)iit  IJ  iiicbvs  lu  dikmeti-r  (iniJdp).  iiiidcr- 
|^roiii]d  lo  tlip  mneliliiiH.  u  iliatnuoi-  nf  »\mv\1  DIX]  viinln.     At  flnt   Prlihllcli'ii  drilling 

unrhliiR  wn*  tiuil.  Iiiit  tlic  Si^limin  ninclnni^  •van  1ik«l  h«tti>r  )•;  tl iii.  iiiiil.  imhw- 

c]iii'rill_*.  cn'iii-  inio  iihv  and  So.  I  Att.  willi  2'"*  iuclioidiiinicti.-ri'jlindt-r.  munftorwiirdl 
ri!|iliiiN.'d  'by  No.  S,  with  3'33  Inchoa  cyliiidur.  Itojiaini  ivitro  Mildnm  nccounrri  a  miwhilia 
wofkiiiit  f'lr  whpIi*  tinpjthiT  witlii'iit  n>i|uiriii)t  Tvp»ip>. 

Thv  wntcr  |<rrM<irr.<  iirccHnry  fcir  tho  Rrandt'n  drill  wnii  Kot  fmni  h  Insul  of  wlter 
equul  lo  the  dojith  at  wlilcli  tho  iniwhiiie  wii>  iii  ivnrk.  lo(rc11irr  "nlh  n  prcMiiro  dcrivrd 
fmm  Mtaiidt'-i  vitXer  [irwiure  aitminnlalor;  lliin  niiinnjit-fil  l-i  S3*3  atni>i»i>li(iiT>,  nf  which 
20  9  ITU  lining  til  tlio  head  uf  nntcr. 

TliD  wnlor  lorrin)  (ilpiu  wi>ir><  1^  ineluw  Iniiidc  dlnmatrr,  and  votv  -IS  inell  thlek. 
with  trrpwMl  fumile  j-iiiit*  and  copper  fac«  rin^  and  <v>to  laid  ft  dintAiioo  of  about 
7S5  >inl>. 

Tlic  t^tnl  e-M  «f  tlif  iii]U-1itn«  drilling  iilitnl.eriii>ii>lin|[nr  onn  Ilnindt'*.  two  Schram'a 
drill"  ivilh  C'lmprworg,  piiw  rlf.,  ninimiitpd  lo  ££.500, 

All  tha  IcvpU  drimi  hnd  hiUn  driven  In  odinnri'  im  oci^mint  of  ?ipi.-<rtin|i  natrr,  nnd 
for  thU  pur))i>M>  thn  air  drilU  wvro  fimiid  (hp  bml.  The  men  were  [mid  for  aiiph  hole* 
up  I4  three  inetrea  Inng.  la.  ed.  pi-r  meln*.  and  nbovo  thrp»  inctrri  In  depth,  St.  6d. 
Before  the  mnf  hine  drilli  wore  intnidneed  tbu  amount  paid  inu  from  G«.  to  6*.  [wr  metro. 
Fotir  ,vnnl>  wu  eiuih'  reacliod  with  iho  nit  drill*.  The  Bnudt'i  drill,  on  M-oount  of 
th«  KrenX  diiiuiiit«r  uf  tlio  liol«,  lit.,  S'67  Luchw,  «u  coniidcrod  not  qolto  min  to 
approneli  wnter  with. 

To  arrive  at  the  power  nsqultcd  to  drite  tllO  moohanieal  drills  elabomte  eiperioientt 
wer(>  n>«d('  oitli  a  fricti'Ki  dyiianinineter,  in  iinLfir  to  liiiJ:  1*1.  Tho  mcchanieni  wnrh 
noccuiiif  to  eruiih  the  itoiie  by  |«rcriiwion  or  drillinit.  Slid.— The  jionef  eierti'd  by  the 
drill  un  thoitojie.  3rd.— Tlie  [u. iter  ueeounry  todriro  the  water  or  air  tlirniigli  the  pipca. 
4th.— ^Tliv  i>owi>r  eiertnl  by  the  air  or  uittvr  on  Ihn  umchinn.  6lh. — Tho  power  «xcrt4]d 
liy  the  (team  engine,  or  other  mechnnieol  power,  on  llio  aJr-aumpreMor.  And  6th. — The 
power  cicrtod  In  tho  ■Ccaiii  engitie.  T<i  compare  tho  roinlta  witli  hand  drilling,  eiperi- 
inonta  wer«  iiinde  to  And  the  work  nec^netr.t  to  ilrill  a  hole  by  hand,  and  ullowuncca  had 
to  be  maile  en  neconnt  nf  the  different  liied  holen  drilled,  Ity  hand-drilliTiK  the  lioloi 
were  '9  ineh  diameter,  cnmproaiod  air  drllU  I'4T  Inch,  and  by  Ilmmlt'i  drills  2'(UI  InchM 
diameter.  Tlieio iliM ore  in  the  Mtio  of  1  ;  244  :  HiKi.  takinft  tho  dlamatwof  tha 
hand-drilled  holet  u  uiiltyi  Ihr  power  neCMaary  to  drive  Ihi-ni  wai  ■■  1  :  3'2S  ;  8-01 
renpectivel) . 
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Tho  fullowintt  will  hIioh  Ilin4l*trlbutliiiiuf  jioirar  iweoaurr  fi>r  tlio  ■■cUiwdriBi:— 

AIt  wmprt—ar  Ho.  1  { huehkc  Kft*tiim-)  wu  invm  ^ij  a  MfUm  cisrtiv  ■  pnwcr 
of  UiiS  lionc*.  Til?  UH'ful  I'lTcct  at  Ibe  ruiniinvwr.  nung'  no  npuinon,  ntu  Zl^  par 
wnl..  Kivltiit  '230  ciibii  metn*  «(  UT  |>pr  iniiiul'  >t  k  pmaar*  of  four  ■linonJiorw^ 
Bqcial  in  pnncr  U)  £10  li.p.  Tlilt  >ir  ciitcnil  lliv  Mirvliy  plim  nii  the  labjo  itib  nf  tlw 
tlr  r*»crvoirt  into  wliioh  N™,  S  nml  3  ^r  (^Jininvwor"  il"'lii«w!. 

Nn.  S  hIt  coinprt-wKr  (KraiMl  8uIht)  miil  Xa  3  (I'ilkIiVc  KMiicr)  wpraballi  irorkocl 
frnni  a  t^chnitnilcroK  tuTbtiic  wliUh.  ollli  b  lii-ad  nf  wftUr  ci|D«l  to  U3'3  k.|i..  dsllrcmd 
(o  the  Iwa  air  eomptouiir*  and  a  ««l«r  prcat  31'3  U.|>>.  idu><riii|;  a  nMfnl  ca««t  of 
40  per-  wnt. 

'riio  t«D  atf  Minpi^BM*  got  lo(f«tliPT  IZ'I  fa  pu  X«  9  glvioK  •  owfol  elt«cl  (<  IM 
par  oent..  and  No.  8  of  SI'S  pn  epiit.  H<ilh  of  Ihtw  wero  iwvirr  Tarkod  tomthtr,  so* 
bolng  ftlwaji  lu'ld  i"  nwrvc.  Ho.  Z  ilcUvi-ml  '217  ciibip  melnx  uf  air  |m  tninuU  ■!  a 
pnniirv  of  tuar  almi,v|iliens  (wltlimit  «k|«iiKKiri|  o:|u*l  lu  !!^t  i^p.,  wUIa  No,  8 
dcllviTol  'S3G  ouUo  Dii^IrM  of  air  al  fi>iir  alniin|ilii>nu  frnwHini  (iiilliiiat  H|MMiMl) 
(njual  ta  2*7  li.p.  The  comprcHod  *ir  fnim  Mn*.  1  and  S  (No.  i  \wlttg  gen««mlljr  in 
HWI  >l)  II  III!  Ill  III  id  [II  ft~"ii  t- n'230  ■•  O'SSri  euMc  ni(>trM  iwt  miiiiKn  at  fowr  MnUl^ 
pliena  preHunv  filial  %■>  S'7  *  !'l  •  411  li,|i.  IMurt  frtnii  lliii  tiOU  cnbio  iDftfW  of 
air  fmiD  lui*  In  pipa  thcTD  rcnittlat  '177  cuhic  inntiti*  iif  air  pN  inlimtv  fnr  Ihe  drlDa, 
Tho  lou  t4  |<r«uiin>  in  lliv  ]U]mm  aiiiouiiti>d  Ui  '3  aln]n<)i1in««.  m  that  ttw  '  177  oablc 
■D('tns'<f  airdtrllTtfral  to  tU«drilUirM)neMnl U>3'Taliu<«|>bcmandc<(njil  tot'Ot  k.pu 
Tbii  air  wotkrd  t«u  Schnuu  drilU,  gaeh  pjaewt  lii  a  lovol.  (lie  larKr  ixiu  cl  wUrh  by 
3C<0  ttreVo  pvr  mlont*  r*<|nit«d  '890  cubic  meuw  of  air  jH-r  ininiilv.  wliUh  vi«rto<l 
a  pomr  of  8  3  li.p,  oitli'iil  (^tgwuimi.  and  wluoh  gavi  "SI  li.|i.  dntii  in  drilKng  wi^m) 
to  IS  per  Mut.  Ihn  •inall  drill  t>ik  bv  SW  ulrob*  par  mtnqU -SK  vnhia  oMtlW  «f  llr 
I<«r  miiiulF,  oiprliiiK  St  li.p.  on  lliv  drill  wilhont  cx^aiuion,  aiii)  Klriag  •  n*rfnl  cOtcl 
of  'SS  li.p.,  or  iS  piT  roit.  dntf.     Kanb  ilrtll  worked  7  haara  14  ntiauMi  ptr  ilaj. 

Ai  nid  Ih-Tott.  tlir  I'lTbinc  working  the  air  (ompraMan  Nia.  t  and  S  dilinml  alao 
Itti)  Kp.  I'l  a  UAler  {irua  wlildi  aiorl«d  18' 1  li.p.>sl<^'V  tharobj  a  dulji  of  71  pw<iriit.i 
IliU  di'Iiiunil  1  73  lllnv  frr  manti  of  aatcr  at  a  pnarare  of  SiiS  atinM>)iliiinM  oqna)  to 
tS'i  li.p.  of  whirh  *3  titra*  )>tv  awund  wm  lurpliu  aiiuMOt  and  wlntli  iI'iomI  into  an 
•ccnmuLiitor.  tlic  iwt,  1*45  llira  ptr  Mvond  rtnal  to  tl't  ti.p..  fniind  lu  »aji  iaUi  Umi 
pipe*.  Whil»  dofotwIInK  t"  thv  drill-,  Ibe  watfr  inrrvawl  it<  imMurr  iiwlnit  Ui  Ita 
limd.B8'9atniotpli«rOT.«qMl  lo  ahtntcht  of  IT?  mclrt*.  but  no  lug  to  frirlinn  onlji  77^ 
aimntpbcFvi  |>rp«nr<\  nr  lE'S  li.t>.  rnond  It*  ua;  to  Uw  Brandt*!  driUlng  —rhiBn 
or  llili  71-S  |>n  ivnl.  au  l«t  iu  frSrll.ni  and  20  |wr  oeaL  in  toM  of  water,  flTlBf  ft 
uwful  uITmI  of  1-3  b-p.  out;,  or  a  duty  uf  9S  par  oMt.  tW  laaclune  imriml  dallj 
S  bovn  IS  minulfa. 

Tbr  rtami  (4  Bnutdt*a  drill  vmklnft  Ina  llmo  U«n  Sdnftm't,  wm  thai  (ha  Airaaer, 
oalny  to  tl»  larfo  Ato  nt  htilu  drillML  r«i|in»d  a  ■«•!  IMinfcar  nf  ImIw  lad  iafth  of 
mn«  |wr  motN  of  drift  driT«n.  Bnuidt'i  ■i««h!a*  drilkd  81  bolw  |im  uwtn  ilrlna 
with  a  total  doiilh  of  e-eo  nKtna.  SdinHa'i  drill.  n«  Um  ntlwr  haBd.drillHl  SI'S  Ma* 
per  molTO  drlTcu  witb  a  total  dcptb  of  S6-5A  uirtttft.  Hf  liaiid  drilling  ibas  igVM 
««t*  ra^iwtttalj'  4& 7  aiul  SSSO  iii  nna  drift,  ami  887  ami  IVdO  rMpocllnlj  tn 
annlhor  drift. 

TUr  ipotd  of  dri'lng  by  hiuid.  UkiTin  aa  avoi^^  nf  ira  IstpIi.  wat  OOll  mptmt"' 
■nau  fwrihift.  ii>rludiii|C  baring  u>  lulviiiiorv  or  iOM  <rlllbiul  •dtancehnriii);,  >'  \t  link 
4811  nbitl*  of  ono  mill  ini'li  Co  ilriMt  our  n»r<T«,  tif  irlilfk  041  ililfU  of  turn  maa  Mtli 
veri!  minind  for  advance  luiririft.  Ilm  Kctitaiii  drill  advaMvd  tb*  drill  'la)  fur  iIm 
largv  drill,  and   Itt  m4(a  fur  Ibc  iniall  ilrill.tvr  awn  par  ■hlft.wTWaadttwliditha 
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)<er  mui  reapMtlToljr,  for  uib  mstr*  drliwi.  induiHiis  BilrniiTO  boring.  Tbv  Bmndl 
drill  WM  t'vi>ii  i]iiicki;r,  lulTaDcing  >t  the  »mt«  of  'IW  mutn*  jwr  nun  per  Mtl,  or  frM 
uliifu  per  DiDti  for  1  moltc  driven. 

The  oiMt  b  i^rMi  (ii  tlin  fullnwiiiK  'l'»1>t(>,     Umlrr  ■'liniid  drilling"  [li<>  total  md 
KTonfrs  of  Ave  bvul*  drivun  ii  talcvii  into  iK'rauiit  i— 


Bw4 

DfllUBC, 


Durutinii  (if  «prrinii-iit.  veok*     ... 

IJUUiDoo  driven,  iiictru 

Dyiiuiiiltv  mid  fiv'ntliK-  d.Tiiainilc  per  metre 

drii'pii  til  kil-iBfniiiioi'Ji 
Wngii    ivr  iiiotiv  drtivii,   includin|t  ad- 

vancv  iHiriiitc 

S«|i#iilUtiirw  |Mlr  inelrg  driveu  l«uIoul«J' 

WHtl"* — 

Djnauute  Uid  ponder  

Smllh'i  e<*t>  and  low  of  (terl 
Louring  net  wi^ 
Other  DDKtii  per  motra  drlvim  — 

AttvniLiiico  mill  nulnhnuiiw  (o  nw 

rhiiiwrj         ...         

Itepainilo  maahioMj 

TotAl  irt  bU  I'Octa 

Tu  iliii  odd  ]09£  for  Int«re«t  and  inwr- 

timtion       

AUii  ami  of  ilMtm  jMwvr,  if  naUr  \ioimt 

hul  not  ciittud     

Total  

Uet  waptB  por  mui  i*r  iliift  of  8  bnnr*  ,  . 
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Btkaan 


1  1«  8 
t3  17  6 
23    0    0 


31    8    8 


31    9    fl 

2    0 


871 

a  19  10 


i    G    2 
a   8 


ftohnm 

Bnodt 

SB 
lU 

«-05 

a-72 

2  12    0 

2  13    H 

1     1    0 
7    0 

1     3     3 

1    B    0 

2    B 

1     G    0 

6  10 
4    1 

a  10 
4    0 

3    2  11 

3    4    6 

1  a 

7    ! 

7    * 

2    8 

3  17    & 

8  14    4 

8    « 

3    9 

Alw»tlkn.ar|Hnl«, 


I  KM  Aadueted  IruD)  1 


C.Z.  B. 


NOTES  ON  THE  SOUTH  KKWAH  OONDwiXA  IIASIN. 

By  Tnao.  W,  H.  Hvoum.     Bteordi  Oeol.  Svrrt^  of  India,  I'ot.  .17)*.,  /^rf  I. 

Pl>.  ISIG-ISHL 

A  brief  dcacrlptlnn  of  the  goulng;  of  tlie  rtglun  between  the  ritcni  Juhtlln  nod 
Oojikti  trilnitariM  ot  th«  ^>n.  Tilt-  tktIi*  vuitnin(<d  all  1ielong«d  to  tlic  grMt  <lond- 
wiiw  *erici.  and  ar*  ropurtud  im  (rn}ii|i  lij  icruup  luidrr  llu>  follnwtiiK  liradai— 8iTnp; 
7.  Um6la:  6.  Julwlpiin  a.  Ualtri:  i,  MiLliAdevaj  S,  UiLnigiiiiji  S.  Bantkar  <Karhtr- 
lilri))  1.  TalclilT.  Kicifit  ill  Ilm  laal-mniitiaiied  and  lijwnt  ruck'^nnip,  where  a  dip 
of  &  dcg.  U'u  ubBM^«l,  l\\v  Uil>  llinitiuliout  tlw  ^(trlcl  an-  (iracllciilli'  llikl. 

In  tlie  llaruknr  )ri*oii])  (Nn.  S)  coal  Han  wwn,  nf  whioli  n  lUtailvd  Kuctinu  i-i  t^tca 
hIiou  Ing  It  to  be  nnprnniitUig  bjr  mwii  of  tliir  nianjr  sifnie  Imiiiii  ac|iarsting  from  *Bdi 
oClivr  llio  wvfral  tliln  lajror*  of  «ou1  eoniHtuting  tbc  iraHn.  Cuul  U  olio  reported  from 
B  frw  liMslilin  in  tlic  lUnijtanj  (rroap  (No.  3),  linl  iu  aeuni  tno  thlii  to  be  irorkiiblu 
DtcepC  IiMir  Qurdrii,  in  tliv  liuii  Hivcr,  wliinv  a  aaun  at  Imit  &  fcot  lliivk  ii»  funnd. 
.^(1  mitd^t'ii'  '-f  tliiH  ixal  bv  Mr.  Hall«t  in  jHvi'K  il*  fiilliiu-4; 


"  UnUhir* 

t7 

VciMile  (ruliiMVp  of  lariinliirr) 

0-8 

l^iiMl  Mrbon  ... 

M-B 

AiJi 

.     *7-8 

Total 

,   locro 

■■  Uo»<  iiol  eakv.     A»b  midltli." 

^"' 

HHgmiiMB  014  spimiviitlir  rnlomrUnA  vcvcin  in  lutrjoiilal  usmm  In  cUfi  «f 
HlUrl  Iff*  fKo.  S). 

Al  ('iiinriii  ci-al  it  ruiiid  ill  tiri-  Jii1>ii1|n'iT  (ll>i-i»n  (.Vii.  (1).  Hio  knaljitt  nf  wliMl 
tci'v*-  u  |>Frci?iitB«n<i.  ot  flicj  oulwii  439,  and  of  mb  I3&.  witli  113  f«r  mniKnwi 
tltii)  midinhlliiK  ■  1l)|ii!l&  (I.  A.  I» 


XOTRS  ON  THE  SOUTH  HKVr'AH  ClOXDWAKA  BASIK, 

Horn  IL 

JSyTnro.  w.  h.  HttanKt.    Kreordt  Orot.  Smretf  of  India.  JW,  Xtr^Patti, 

pp.  311  3S0. 

In  thin  H-CDiiil  niito  Mfti^ml  adititiiiiial  <MM%>«iin«  an-  iiiiliool  ill  llic  Haiikar  frniup 
(ti*u.  2),  vii.,  ill  Ihu  Siilii^jii'ir  rud-rield,  wLicli  itrflrhoi  into  tile  KarM  9Ut«  at 
BicLiik.  a  Ham  inon:  lliaii  &  feet  tlilok.  Uie  aiialyili  nf  llio  bctlur  jiart  ti  nUcli  glvM ; 
Hdaliiiv  !>■'>*,  i-Alutllr  iiiattnr  Stf'&.  IU«I  carUiii  654.  mIi  11-7  <il<«*  nul  rak»);  In 
tli#  Ixd  ot  till'  Kinal  UiiiTr  iii«r  lUllii'l'SU  «  »mn  almiit  &  fwt  6  tiiclm  tbii-k.  and  of 
fairlj  xihhI  i^ualil;,  aiid  unatber  iiurl;  at  Uiick  near  Uliabntif  i  i  but  Uw  Hnot  in  IIm 
ratl-flvlil  ii  a  7  fn:l  £  liirlini  Kam  m  tlio  lank*  <J  llu-  KuDttria-nalB.  tin'  n«)  of 
*kl<4i  diira  not  cake,  and  yivUli  iliv  fMlnwiiif;  analj'tUi  HuutKn  ^>  lokuila  nMil«r 
Sd-fe  AmI  Mrbon  1,90,  aah  6-S.  (1.  A.  L. 
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ARTRSlAX  BOItlNilS  IN  1NPU. 
Jty  K.  R.  HiDLroOTT.    Kreordt  Orel  .Surrty  HfituHm.  r«i.  Xtr„  Pari  3.  yy. 

iOS-SSS. 
Afl<T  dltciiMJiig  the  ratienaU  of  artMlaii  ii«ll*.  aiid  tvrtahi  nao  MpvriiiiMiU  Din*, 
tiatiii^  tlir  inatu-r.  tiir  aiilhiir  di-irrilm  tlip  niimcriMM  trialt  tLal  Inte  bem  nwile 
le  adapt  tatXt  xniivM  of  walrr  •<i)>|'1;  'i  India,  and  In  ili*cnai  tbf  nul«at  mmh  rtf 
the  Ulom  alilcb  ba*  bfttrarto  ■itendi^I  lliam.  Tha  Oldw  ui  Kwonduj  raeb-lMtiia 
in  India  an  both  dUmUnad  u  UTrinilalilp  Ui  arl«*tan  w«t]*,  and  onlj  tmm  w«0  uf  Ibo 
kind  i>  kiHim  to  till'  nutliiir  tii  1iiiv«  lirvii  allcmiilnl  iii  mbi  nliltr  (Ih>  (b*  ABuTfnmi 
IliU  *aa  In  Tvrtlar;  Rncki,  nl  (•(^ali  ((ii^O-  ii>  Gaipril.  and  waa  ■nwwffnl  IW 
pt<at  altiitial  dr|">ii»  ft  tlic  jilnlni  nf  India.  hnirp\pr.  offer  a  fair  pvapMt  tM  monMi^ 
altliniiirb  rrciilti  Iiavp  •<'  far  Ixvii  di>ui|i]»iiiiiiiir.  Thv  •imial  ebanwIeriitiM  ef  •!! 
tbo  rliipf  k.>rl>ig*  whifli  \\a\r  Invii  |>iil  il-iwri  in  tlie  plniiii  <>(  l^'tT"'  laiHa  ara  gltm. 
At  ttalinlkfJt  •nrcru  conid  iinl  trtwcaaMj  b*  eipecled  :  *l  inilwtnl  IIh>  (Tuand  U  pi*> 
■umalil;  f>nt  rf  nncl)  of  (be  oorllKm  ■ooma  nf  ui|>|)l,v.  wbirh  are  tb«  Milj  ha|wftil 
ana*.  "  Tlif  Aiiiljita  trial  U  tli«  only  one  f<ir  wliirh  noobb  MmU  hatv  b*Mi  ptadtttad, 
aiidai  till'  iilihiiair  (wndlllux  (if  lliat  iiiema- lo  nach  (hr  bMo  of  til*  aBmlal  dapaalla 
-  liBi  not  Ixi'ii  H('i'oi»|ilUI>rd.  IIid  |in<a|H-4l  rmiaint  I  In  IMl  i  u>aff«Vl«il,  MID  I17  iW 
knovkdge  tlint  tli«  ilc|i(li  of  the  di'imiit'  ■•  kt**'<^  (ban  nil|[)il  hara  boM  »\fwttaA,  i»t 
at  l«aat  bniwal  fnr."  SHlioai  am  girrn  nf  innal  barrinipi  MfetTed  ba,  liiola4l«c  tbcaa 
at  pMidirbfirry  —  (be  onl^  inetviuful  arteaUn  wolU  In  India-  -  tba  i^iinlkii  riiirii^rtannai 
of  wbwii  ani|rii«li  iiiitrtail.  U.  A    L. 
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^^^^^H            Gilpin.  IM.— Ettrtil  and  arc*  ef  llui 

ceuim    of    Uh>    r«ck«  doanibcd.— 4a      ^H 

^^^^^H           diairici,    Di!wniptloii   of   tho   mttnitc 

Soctioo*  of  didriiit  ■ha««  on  plalv  tK      ^^| 

^^^^^1            RWlu,  lU.-Age  nf  tlie  (tdd-bauing 

—41.    Canrn  al  Stalntoo.— 45.    Fior-        ^| 

^^^^H            roclnlUi.— Ailn*iiUirnId,l«l.— Mlnlnfi. 

tloni    of    (^bonlferon*   li'mrttTnT. —      ^^M 

^^^^H            la.— UUIIiiir,  las.— Cott  of  cnuliSnit. 

43.    Lindal  Uoor  lliiwa.— M.    SUnk      ^H 

^^^^^1            laS.— AnajB,  li;?.  1T<X  —  Anal.riM  of 

Mfnoi^    TarUa*   HImi.— «G.     Tjtup     ^M 

^^^^^H            ^U,  160.— Viold,  and  ai-cra^  «mliig« 

MIiHo.— 4&   Puk  lHnak~i7.  A*kan     ^H 

^^^^H            of  workmrat.  1(16!  tn  1S8I,  17l.-lHlto 

MIn«M.~(S.     Varioni  ■rctlooa  Acnrta|{      ^H 

^^^^H            for  th*  jcar  I8BI.  171. 

tonartiODa  of  dopMlb.— 40.     P(«w  <if      ^M 

^^^^B                Plal*i.—ii.  SkctcliiuaiinfiJirXoTa 

«rai  magnlflod.— Ml     Porm  and  nuaU       ^H 

^          '        ScolU  ^ld-fi('1d>.~  23.    I1ic  Wstcrlc? 

nf  ocramnm-  of  mwU  kngtii.                       ^H 

^^^^^^            gnld  ditlriet.— 24.     SkeU4t  uf  taetn- 

UNKtiT.  ».  H,  BMMrki  M  Hom*  ap-      ^H 

^^^^B           vatnl  lodv.  ilooar  rim.— U.    SkMcb 

lamtna,  209.                                                  ^H 

^^^^1            of  ■-  AnglioK"  lixlo.01dhain.-SA.  S«a- 

RodotHT  HfMbcn,  STiii.                      ^^^H 

^^^^H            lion  of  -Ball"  rata  and  "Bolflode. 

^^^H 

^^^^H              —VI.     Plan  of  •'  B«U  "  lode,  MnnUfu. 

IrnKai  K«4m  on  tha  South  Hovah  0«n4.^^^| 

^^^^^T.           "28.    Trn-alknip  mill,  7M>  Ib<L 

w(na    Rarfn,   aba.   47.   48^ArtarfMi      ^M 

^^V                 Onid  ntifntoU  and  placor  dtjoatta  i  fonna- 

boring*  i»,  aba.  48,                                         ^^M 

^^^B                     lion  of.  abi.  43. 

^H 

^^H                Or«phltod*piMlIii  PtnntjlTmnia,  alw.  4S, 

Jot  ■IMng.  hj  Chariea  rwhliv  Bl.— Jol       ^| 

^^H                Gnajilnit  of  pit  tnhs,  ibi.  yj. 

mlMrmbJMl  to  tho  HIm«  Ao«i  0«a>       ^M 

^^H                Ouihal  fiui  at  Rocklnetimn.  I>3. 

htM  dMoriirtion.  ftl.-lf(4«nr  «arii-      ^M 

iHf,  SS.— Ham  of    mtlUliw,   tlni<        ^H 

^^H                ilainant  ooal-IkU  -.  ttatidin,  aUk  4. 

bNlng  and  bUilinit,   lla;allj  ehanna.       ^^ 

^^H                IlMirrlli  rpiitiUlioii  al.  lA,  and  p1al«  S. 

nroxx. 
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«klu^  B3. — LoosUt]'  nf  niiiM,  inuin- 
ftctui*.  M. — Combiiiftlinii  of  Miunfl 
will  j»t,  65. — Aluin  worlu,  5B.— Dii- 
iTDMwI,  B7.  E06. 

Xns«LL,  J. D., Oil  tlii>li«nuitlto(lcpo«Jtii 
of  PnrupW.     (Sm  Jlamatllr  depoiitt.) 

Lamp!.    {^HB  .Sa/r-lif-lnntpi.) 

IahicIi'jt  Hkmiij  \r»A  miiiM,  litit  to.  S07. 

LiBoi^it,  I'mtrtMti  Ou  jet,  B?.— On 
nniloriirauiul  UiiniMiniturK,  C9.— HI* 
pdpoT  Oh  llio  uiinonl  ntnurcm  nf  tlie 
oounliy  hotwiNTn  Kolhlinry  nnd  Wooirr 
diKuaud,  203. — Hii  pnpcr  On  thi>  pre- 
Hut  Mate  of  OUT  knonlHli^  bf  undor- 
(FOmd  Icmijemliire  ilisniuiHl,  StH. 

lAU  TotaAnt,  ivUi. 

Lifi^Miiiig  ApjinniltM;  Vrmeh  Cotninli- 
■ion  OH,  aim,  li. — KIdiih',  IOT. 

Lliynpiai  ulr  crnuin^  At,  I G,  uml i>Ial<i I . 

Londcin  imok*  niiiuiic<^  191. 

LongwRll  workiQ^i  fnnicli  report  on,  S, 

hmapmji  unking  oponitiniu  »t,  1.  (^ 
klao  &einartt  on.  &r.) 

Liindhilli  coal  working  ftl<  17.  ind  I'latci 
9,0. 

Heetiivs ;  iluntion  c^.  31, 19. 

HxuT,  E.  F.,  Oil  tlio  unthrarlte  coal  of 

Soutli  Wiilmi.     (Sm  AHtkracilr  coal.) 
McunlRf,  Koiioniry,  iviii. — I.ifi".  iviii. — 

Orifcinkl,  m. — Ordinaij,  ixxilL — Amo- 

ci>ta,  xixiiL— Students,  »ixv. 
MaulvuE,     Profoiur;      Hr*-d>n)p    m- 

plotloiu  In   E'vnnii^lvaniii.    (Kce  Ffrr- 

damp,  Xn.) 
Mincnl  rvKiurcH  of  the  couiitiy  bdwtvn 

Iltitliburj  Bud  Wooliir;   I'mfounr  l^- 

bour*!  pnpvr  iliwuuod.  303. 
Minoni  rfWiiircM  iif  I'vniit,  lih*.  30. 
Miiiunl  (tatiatiiia;  Fntncr;.  1879.  ubi.  Si. 

-Sttlony,  1879,  aU.  2.~  1880,  «bt.  36. 
Mining  Acndocnji    Frelborjf.  nbt.   IE. — 

Now    Turk.    abii.     13. — Pen ni; Irani*. 

kbi.13. 
HiuilV  indudQ  of  I'rnuU,  16S0.  ftb«.  1. 


Mining  nwlilaicy  Id  Pranht;  lcnpt«v(< 

mcnt*  111,  ab*.  20. 
Honntaiuii   t«nipcnktnr«  in  tlio  Intnior 

ot,aib*.44. 

Kominttion  of  mcmben;  formi  far,  llv. 
Novii  Scotb;  gntd'Add*  nf.     (S«  Oold- 

^Wit>.}— EiplMloiiat  tlio'AIbioiiMiDM. 

«h>.7. 

Offlren,  xli, 

Ordlnurj  mMntwr*.  iitiii. 
Orif  deimitiinf  Kitabiibcl.in  Tfn>l,*ba-  97. 
Original  mcmhcn.  ii- 
OxTgcni  mode  i:>r  ptuviding  for  FleuM* 
lamp.  SOI. 

Pluuun*  C'aiuili  Ooologr  of.  aba.  4S. 

Pabkix,  Cbahled;  On  jet  mining.  61, 
S0&. 

Patroni.  iviL 

PATTtlrtoii.  JoBiti  Ou  c«l  durt,  I«. 

Ponilbbury;  coal  worklDj;  at,  17.  wd 
p\Ut  E. 

Pjiiiiijlniiiiii;  fire-damp  Mptoiloin  In. 
(Hwr  /Vrf.rfonyj,  Ac)  ■  Now  mothcil  of 
mapinng  ihc  aiitliracilo  ml-neldi  of, 
ab*.  12.— InJtutrUl  Mhixil  for  ininoFt 
and  uiMliaiiiM,  alM.  IS.^RclAtioni  of 
tlm  icnjiliito  dqwrita  of  Cli«tcr  Countj 
lu  tlie  gcolngj'  of  the  toek*  coutAlnlnjf 
tboui.  abi.  43. 

I'cmolot  and  Agiiillein;  Kvvicw  of  tbcir 
T«|K)rt  an  thr  working  of  Butj  mine*  In 
Knglaiid.    (Set  Brparl,  Ac) 

IVnia  I  miiicnl  rooDtvn  of,  aht,  30. 

Pilkr  and  (tall  worktiigi  French  report 
on,  6. 

Pip«I  Dare?*!  T^ble  for,  30. 

IliU'cr  dppoiillj  and  gold  iioggMti  fortna- 
Itou  nf,  aU,  iS. 

PMniddnl't  oddreM  (O.  B.  For«t«r),  118,— 
AcoidcntJ  in  minci,  I£9.  Ventilation, 
lSl.-Saf»tT  Ump>.  IM.-Twting 
laui|i*.  cnal  dotl,  1£7- — I'w  of  alt  for 
la^iTig  dutt.  fire-damp,  ISM.-— IVaMUM 
of  ga^  eollioT?  warning!,   UB.--  Qnn- 


^^^     s«s         ^^^^^^^tI 

■^1 

^^^^^^H           powder.   blo«*n-mi(  ihoU.  180. — I4nM 

S«part  <d  Ptnanea  Cou— lllwi  li.                    ^^M 

^^^^^H            Okrtridgd,  nitmbcr  ot  thttU,  werking 

Rvport  on  Uw  working  and  ra|i«lallMi  of       ^^M 

^^^^1          Uixa  tknu  «f  00^  131,  133.— riena^ 

flcrj  Diin«i  In  Baglaiid.  bjt  Mmn.  IW-        ^^| 

^^^^^V            lifa-MiiiiR  >iiiiarsl<u,  1R9.~lllnor  ae- 

nolot  anil  A^lllini :  R«vlo«-(d  by  A.  L.        ^H 

^^^^^^L            cidents.stnliiilitim  13^. — Klwlric  li|tl>t- 

Staarnnton.       Inlrvdivtinw    6.— Aeel>        ^H 

^^^^^B           Ing.  &c..  1S4, — Scicnli&e  tiuninf;  for 

danta,  8.— KiotiiUoubI  oatbnnda  ei  |^t,        ^H 

^^^^^H          niiiiiiic   (iiifftoMn.   136.— Mctlioda   of 

B.— Suddm  oatbnrrta  frMn  Dm  iUIL  10.       ^M 

^^^^^H           worltiug   «iiaL    187'-~fii>lliii|t.    13& — 

— Rroptlon  of  Raa  from  nid  wotkingai        ^H 

^^^^^^           Windier  iDMbinecj,  139.— Builm  Bad 

IS— Aociiknta  ftiNH  |t>a  la  KagUnd,        ^H 

^^^^^H           «k«   «MBik    eompmiHd    wr,    ■afstj 

13.- Haoi^eRMnt  aad  mirktait.  mUm*       ^H 

^^^^^H           ImmIh,  Ac,  140.  -UtiilurgTtinnd  hiuilaii«. 

^^^^^V          coal -iiiitii  11)1   uiu)iitii>*.    clriUiii|[.   Ac, 

tmior  arntnicniMnta,  maUnda  of  »«rk-       ^H 

^^V                   141.— Conclaiion,  143. 

■iig,  1&. — Venliktinn  of    U>«  brobtn.        ^H 

^^^^^B           PnCHl*:  Uinlng  inituslry  nf.  IHMX  ab*. 

■efaration  of  broken  diMriola,  nmW  of        ^H 

^^^^^^H            I.^Kojral  CiHnmlM)"))  im  Mplnttiiiiii  Iti 

aatting  Mt  tbc  foM,  16.— Vmiaatioa  td        ^M 

^^^^^^F             minn,  aln.  13. — Miaitifc  mucliiiinry.  Ac, 

lons-waU  In  codm*  of  <n>tfcing,  17, —       ^H 

^^^^^              ImproTcmcnU  bi,  ISSO,  »Im.  S«.— Sur- 

Vmtilatini  of  alogla  ev  ikabU  alalL  18.       ^H 

^^H                    bmrk  [HMkl-llcld.  aU.  80. 

— Tlie  1un|t-«aU  •;r*'**>  miwral  An-       ^H 

^^^H                 Piiil,llin(t  orfl!  ri iinpodtlon  of,  2E7. 

crtptkin,  lU.— W«rking  Iha  tbiok  oial        ^H 

^^^H                   Piim[iiiiK  (1*riiMia}.  kIml  E7. 

In  Snutli  ScaBotdiliiN,  giinJ  naiark*       ^H 

^^H 

cm  tlio  niDllioiU  nf  ovikinR  tn  Bnglaad,       ^^t 

^^H                 Sail  gmiUt.  itMl,  (Pninw),  ah).  t8. 

SO.— VcntiUtiM  and  v«ntlMlnR  upfU-       ^H 

^^H                 Ball  ■ray,  wir^.rupc  (rnuua).  aW  27- 

■nociktS.— Volumnof  Bir!aBlsM.M.      ^H 

^^^^— ,         Ratiibonr,  K.  p.,  On  U]«  drr,  or  Kind, 

— SuUlrtalon  ttf  air.  dliWan  flf  air  at       ^M 

^^^^^B            mctliod  of  f  Imiiing  «aal.    (8m  l>rjf,  or 

Kppklon.  diirtriliaUaa  of  air,  lafliMBM       ^H 

^^^^^^             iirfad,  mWiorf.) 

ot  banmtcric  lariatiMk  SB.— VorUag      ^H 

^^^L^^         Rcmarlo  on  tlic  poiiit*  of  JaUrait  at  tlio 

^^^^^K            SkdtcFQ  Park  and  l<iiin|ia*j[  HlnM^  faj 

andnvTonRd  llgbtlng.  wnrk  wHh  pO*>     ^^| 

^^^^^H           A.  L.  (itiitiviiiioii,  10&. — Cnniinwaad  aJT 

ifer.as.— DtMt,£7.— IHM«Htd.f7.            ^H 

^^^^^H            maoliinei?,  lOG.— Bitiar  In  naing  bigtt 

Pbte,— I.  Air«nHlBa«atU<irfB|d>      ^H 

^^^^^^H            |ircHnuo,106.^M«cfaBui(«]  drilling.  107. 

and  Cdjrnen.— >.     Urokon  irarUnga  at       ^^1 

^^^^^^^            — VTalkcr'i  drilling  mivkinD  dcachbcd, 

Rjkop*  aad  AUanahav.— S.      llRikaa              1 

^^^^^1            108.-    UaulBgv  bjr  «(idl«M  rops,  110.— 

■rarklnir*  at  Uaanlt,  aoda  «t  wniWnf               | 

^^^^^H           I.Aiiii|i«7  ihiafu.  dlfficnlllaa«tic(iunl«r«d 

Uiv  brokan  al    LuadMIL— t.     Hnilm        ^J 

^^^^^^1            in  (inkinx.  dnrrifition  uf  tubbing  and 

Htirkiiiir*    of    fmatl    at    Kpplatou. — B.       ^^M 

^^^^^^H            cribbinn:,  lIl.^tTM  el  djnamilc.  113. 

H'idr  of  nrkioK  '^  brnbaa  la  tha  Daa      ^^M 

^^^^^H            —Strata  at  Uampirj,  lU. 

Mine  KBui.  and  in  tb<i  Ram  HlaaMMM,      ^^H 

^^^^1                 Plain.— 19.     Walkor*!  dtllUllg  ■»■ 

I'liiidlnlmrj. — e.     AnawgwiHmt  ot  Ifaa        ^^ 

^^^^^^f           chine— 14.       Endl«M      rap*    baol^ 

brokMi  wcvkiniT'  at  LuadhUL  and  avda        ^J 

^^^^^^^r          atl*cli!ne   arraugancnt.— 15.    Do.  da- 

ofMUing  oui  til*  worka  In  lh«  ptUar      ^H 

^^^^^H            Ucliinit  hiMilE.—IS.    KgngU  and  d«ublB 

and    alaflasrtall    qratoui,     Wda>^7.       ^| 

^^^^^H           eribi. — 17.  Tubbing.— 18.  0«nn«l  ar< 

Do.  In  tlM  wIehM  i^vUM  of   North       ^M 

^^^^^P            tw^BiMiit  ot  alaUnc  nMhin(r7  at  Iba 

WalM[.-«.     I>P.  la   tin    pOkr    aad      ^| 

^^^^^K^           HiCur, — I0L  Modeaf  hanKing  tkciet*. 

d«ablMta»    iTM«M     in     Wal«b-«i      ^^ 

^^^^^H            —SO.    Mode  in  wlilrh  tbd  poiopa  ami 

^^^^^F            daUni  ai«  (iipparttd  bj  llio  tnUtnf. 

doobk-rlalt    wi>ri(li««    b    Um    BUch 

^^V                 tUport  (d  Cnanctl,  vIL 

mm. 
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■4  thr  Hurkliig*  iu  till)  Blaok  Vein 
•mm  at  Ol.niMi.— 10.  Arnin([«ncal 
of  long;<niill.  wnrking  outn«nl<  and 
lionic. — 11.  ArmngnnMit  ot  tlw 
working  facM  In  Uie  SUk*UM  tMin 
at  Kockiiifchuii. 

RlvO'<1o-Oi«r  caol-ftcrld  ttatiitleij  abt.  2. 

KockinKliuiiii  ciwl  wrirklnini  nl,  10,  uiil 
I'Utv  9,~(iii!biil  fsiM  at.  93, 98. 

Rop»{  French  report  on  the  bnalEaga  of 
atu.  17.— Tnling  by  UjKlraiillo  power, 

>b>.  za— wiiiiiiitit.  •b«.  :ii. 

Hajt\  cliartvr.  ili. 

KojtbI  CommUirioii  on  eiplorivn  in  Mint* 

(ProMia).  dbt  13. 
Itnjal     MIiiliiK     AchiIotiij    «f     Frribnx, 

abt,  13, 
RdIo^  ilviu 
Bnlo  for  ty)Uler(«i  Frtnch  C<nainiid«n, 

>b*.  14. 
!tu1.-.  fiir  fiwr;  miiii->;    l.iiiru  cim!  trailn. 

nil".  IS, — ^Xotih  of  FMncv  C'oniiniH«, 

alls,  16. 
Rjrhopci  broken  working*  at,  plato  2. 


-Saarbrrxk  ctwt.Iivbl,  uIk.  3(1. 
i*af(-l7-laui)Hi  Swdii'd  rkitric  lamp,  IIT. 
and  pUt«  SI.— Tin-e«n  Utnp,   HI. — 
ncuiu'.  laa,  Ml.— French  ComnilHioti 
on,  abt.  M. 
■  (<alt  for  lajing  •liint  in  n'iniu,  HC. 

Saxonji  minerul  sUtitlin  (i.  lS?9i  aba. 
8.  1880.  abi^  30.~Rt?«]  Ulnlng  Am- 
iinaj  ot  Fniiietg,  oIm.  13. 
School*,  Uinin^,     (Seo  'Iinirfmy.) 
Scrutineer!  uppuiiittil.  209. 
SRCTIM8:    Slmtji   ut    Liimpwjr,   118.— 
Scetlnn   In  awcridlnK  nrdvr  fmia  ib« 
luii  [■(  lbs  aiiticlliuil.  iUnimt  Uiiiovkv 
p>M-(i(-bl.  1 6*.— HitpIkJc  bttwcwi  Dim. 
^  ni'rbolm  anil  Irclclh,  SI3.—  Borehole  at 

I  WiidhUU.    2l6.--norL.hole    at     Croia. 

I  satl^  Sill.— -- Dull"  and   ■' Ucll"  IihIp, 

L^  Nova   ticotia.   (ilata,   SB— L''<m]iitn>tivc 

^^1  do|itb  and  lucctnlon  r-f  rock*,  Ftirnna 

W^  dlnrlcC,  plata  80. 

L  Hilnr  nndaton*  diitrioC  i-t  tJuli,  ab^  ta 


Siiuplun  Tuniidi  tciuprnturv,  flbs.  M. 

Sinking  al  t,uin|»cj.  1,  111. 

Skoltnn  Paik  Minn;  niin-lin|[ at,  1.    (Sm 

alHi  Urmtrki  oh.  te.) 
Smoko  ■Istiitit'ii,  191. 
Soft  dark  nroi  It*  ocmnlNNlllon.  229. 
South  Hvtton;  cipvrinu'nta.  iindtrgrnniud 

lfni)wntCiirv.  fi3. 
Soiitb  Rewuh  Onndwina  Oailn ;  ICnUaon, 

*7,  Vi. 
Hoiltb  KlalTiinUhirv;  mnkiii);  (he  thick 

e<ia),  S. 
STATWtOB  .■— Franco,  mlnanil.  IS79,  ab*. 

34.— llolnanC  nial  fii-ld,  alix.  'I  — IVui- 

«ia,  Minino:  indudrjr  <if.  1S80,  atw.  1.   - 

Illrp-de.Oior  ccwl-fldd.  ab.  S.— Soxoiif, 

roinoral  (tallntlo,  IHTti,  alM.  S;  IttSOv 

Bb«.ae. 
Stmin  |iip»i  cm-mngfi  for.    (See  C«m- 

parattrr  iffteirney  of.  At) 
StK*VDi»0»,    A.   L.:    |{*vi«n-  nf  Mi-xn. 

Pornnlvt  uid  A^nillon'*  nrimrt  on  tbo 

VorkiiiK  Her;  mincn  In  F.njtlaiid,  C,-^ 

Diwsriptlon  of  niBcliinpry,  Ac.  at  Skol- 

ton  Park  and  Lumpwy.  109, 
Stkvbsros.  IIobbrtj  On  the  dm  of  lolt 

tor  laiii^  dmt  In  mlSM.  14Ih 
Strata;  duciuilan  aa  to  dip  of,  iu  boring, 

45. 
(iltidoiit*.  xi\r. 
Sulitrribin^  cuUiorioa;  kx3]j(. 
Kulawripticniv  xll. 
Sunojriiig  with  tlio  loow  ii«rdlo.     (9<« 

Dnenptiou  of,  Ac.) 
Kwaii'n   ulottrio   flifolj    lamp,   117.  and 

puttfii, 

Table  fur  Iron  plpo  (Ilarc;'*),  aba.  30l 
TaiiiperatiiTv  in  the  iiitinior  of  mountuni, 

n1».  14. 
Tvni]H.<rntii(n  nndcr^T^iiud.     (Sco  Utuh^ 

gromnd  Irtnptnttvret  &c.) 
Trcaiilror'ii  accnunt*.  ill. 
Tiiliblnit  at  I.niuptrj,  111. 
Tnbti  ^rea«ing  nf,  ah*.  37. 
TjkA     an   doporiti   ot   Kitabilhcl,  ^ba. 

87. 
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